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SCREENING FOR SOLID FORMS BY ULTRASOUND 
CRYSTALLIZATION AND C OCRYS TALL I Z AT I ON USING 

ULTRASOUND 



FIELD OF THE INVENTION 

[0001] The present disclosure relates to 

crystallizing a chemical substance using ultrasound. 

10 Methods are provided for screening a chemical 
substance according to its solid forms by using 
ultrasound to generate new or unusual solid forms. 
Methods are also provided for crystallizing a 
chemical substance by novel techniques that include 

15 sonication. The present disclosure also relates to 
cocrystallization using ultrasound. Methods are 

provided for preparing cocrystals of an active agent 
and a guest by sonicating and crystallizing. Methods 
are also provided for screening a sample according to 

20 solid state phases (such as cocrystals and salts) and 
include generating a cocrystal from the sample using 
ultrasound. 

y BACKGROUND OF THE INVENTION 

[0002] Chemical substances (compounds, elements, 

25 and mixtures) have properties which tend to be 
unpredictable and variable. Certain chemical 

substances may have utility for numerous different 
applications, including vital tiiological 

applications, yet a slight change may reduce or 
30 eliminate the utility or beneficial purpose. 
Similarly, certain chemical processes may have better 
or worse performance based upon minor differences. 
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[0003] An active agent may be provided ±n a 

variety of solid state phases. For example, it may 
be provided as a crystal of the pure compound. 
Alternatively, the active agent may be provided as a 
5 salt. Alternatively, the active agent may be 

provided as a cocrystal with another compound. 

[0004] Cocrystals are crystals that contain two or 

more non- identical components (for example, two non- 
identical molecules) . The properties of cocrystals 

10 may be the same or different than the properties of 
the individual components or mixtures of crystals of 
the individual components. Examples of cocrystals 
may be found in the Cambridge Structural Database . 
Examples of cocrystals may also be found at Etter et 

15 al . , "The use of cocrystallization as a method of 
studying hydrogen bond preferences of 2- 
aminopyridine" J. Chem. Soc . , Chem. Commun. 589-591 
(1990); Etter, et al . , "Graph-set analysis of 
hydrogen-bond patterns in organic crystals" Acta 

20 Crystallogr. , Sect. B, Struct. Sci . B46 25 6-2 62 
(1990); Etter, et al . , "Hydrogen bond directed 
cocrystallization and molecular recognition 

properties of diarylureas" J. Am. Chem. Soc. 112 
8415-8426 (1990) ; which are incorporated herein by 

25 reference in their entireties. The following 

articles are also incorporated herein by reference in 
their entireties: Gorbotz , et al . , "On the inclusion 
of solvent molecules in the crystal structures of 
organic compounds" Acta Cryst. B56 625-534 (2 000); 

30 and Kumar, et al . , "Molecular Complexes of Some Mono- 
and Dicarboxylic Acids with trans- 1 , 4 , -Dithiane -1 , 4- 
dioxide" American Chemical Society, Crystal Growth & 
Design, Vol. 2, No. 4 (2002). Additional information 
and details regarding cocrystallization may be found 
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in U.S. Application No. 10/763,987, "Novel 
Cocrystallization, " filed January 21, 2004, which is 
incorporated by reference herein. 

[0005] A salt is a compound formed when the 

5 hydrogen of an acid is replaced by a metal or its 
equivalent (e.g., an NH 4 + radical). Hawley's 
Condensed Chemical Dictionary, p. 977 (14 th Ed. 2 0 01) . 
In a salt one or more ionic bonds are formed. In a 
cocrystal, two or more compounds retain their own 
10 chemical identities, and no new ionic or covalent 
bonds are formed, although hydrogen bonds or other 
interactions may hold different compounds to each 
other . 

[0006] The identification of a desirable solid 

15 state phase for an active agent is important in the 
pharmaceutical field, as well as in other fields 
including nutraceuticals , agricultural chemicals, 
dyes, explosives, polymer additives, lubricant 
additives, photographic chemicals, and structural and 
20 electronic materials. 

[0007] In particular, the pharmaceutical industry 

spends a great deal of time, effort and expense on 
the identification of particular compounds, mixtures 
and formulations that will have beneficial effect. 

25 Research is done as to whether such compounds, 
mixtures and formulations will be safe and effective. 
Slight differences in chemical composition or 
structure may yield significant differences in 
biological activity. Thus, researchers frequently 

30 test many different compounds, mixtures and 
formulations for biological activity and other 
effects as well as testing different processes and 
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conditions for the preparation of such chemical 
compounds and mixtures . 

[0008] The process of thorough analysis of 
different chemical compounds, mixtures, formulations, 
5 processes, or structures is commonly referred to as 
screening. Screening is partially a function of time 
and effort, with the quality or results of screening 
being related to the number of samples prepared 
and/or analyzed as well as the quality of preparation 

10 and/or analysis underlying those samples. To that 
end, it is frequently an objective with screening 
processes to increase the number of samples and 
decrease the amount of each sample used for analysis. 
Screening plays a vital role in the pharmaceutical 

15 field, as the most advantageous compound, mixture or 
formulation is frequently found through successful 
screening processes. 

[0009] In some screening processes, variations are 

introduced in order to see the result (s), if any, of 

20 such variations, or to confirm that variations do not 
lead to substantially different results. Generally, 
at least two samples of a screened chemical substance 
(in other words, a compound, element, or mixture that 
is the subject of the screening process) are 

25 subjected to differing parameters, and one or more 
properties of the samples are determined to see 
whether the differing parameters caused different 
results . 

[0010] Processes have been used for screening 

30 chemical compounds according to their solid form. 
When a compound has different solid forms, the 
different forms are frequently referred to as 
polymorphs of that compound. A polymorphic compound 
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as used herein means a compound having more than one 
solid form. For example, a polymorphic compound may 
have different forms of its crystalline structure, or 
it may exist as different hydrates or solvates. 

5 [0011] The solid form of a chemical substance may 

have an impact on biological activity. The same 
chemical compound may exhibit different properties 
depending upon whether it is in an amorphous, 
crystalline or semisolid state. A semisolid as used 

10 herein indicates materials like waxes, gels, creams, 
and ointments. Furthermore, a chemical compound may 
exist in different solid forms within the different 
states, and those different solid forms may also 
exhibit different properties. For example, there may 

15 be several different crystalline solid forms of a 
substance, the different crystalline solid forms 
having different properties. As another example, a 
substance may have different amorphous forms, the 
amorphous forms having different properties. As a 

20 result, different solid forms, including different 
crystalline forms, of a chemical compound may have 
greater or lesser efficacy for a particular 
application. The identification of an optimal solid 
form, or other possible solid forms, is important in 

25 the pharmaceutical field, as well as in other fields 
including nutraceuticals , agricultural chemicals, 
dyes, explosives, polymer additives, lubricant 
additives, photographic chemicals, and structural and 
electronic materials . 

30 [0012] It is desirable in the pharmaceutical field 

as well as other fields to find the solid form of a 
chemical substance that exhibits desired physical and 
chemical properties. One form may be more stable or 
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have other properties that make it preferable over 
other forms. One form of a chemical composition may 
have better bioavailabilty , solubility, or absorption 
characteristics or in other ways be more suitable for 
5 delivery of therapeutic doses than other forms. It 
is frequently desirable within a screening process to 
generate, or at least search for, all or most of the 
possible solid forms of a compound. Past attempts to 
generate a variety of solid forms included flash 
10 evaporations, cooling under different conditions 
and/or the addition of seeds of solid material. 
However, some materials strongly resist the 
generation of some of their possible solid forms. 

[0013] It is desirable in many fields to find a 

15 solid state phase of an active agent that exhibits 
desired physical and chemical properties. One solid 
state phase may be more stable or have other 
properties that make it preferable over other solid 
state phases. One solid state phase may have better 
20 bioavailabilty, solubility, or absorption 

characteristics or in other ways be more suitable for 
delivery of therapeutic doses than other forms. It 
is frequently desirable within a screening process to 
generate, or at least search for, all or most of the 
25 possible solid state phases of a compound. 

[0014] One or more solid forms may be generated by 

crystallization of a sample. One or more solid state 
phases may be generated by cocrystallization of a 
chemical substance with different guest molecule (s). 

30 [0015] Among the phenomena in crystallization are 

nucleation and growth. Crystal nucleation is the 
formation of an ordered solid phase from liquids, 
supersaturated solutions, saturated vapors, or 
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amorphous phases. Growth is the enlargement of 
crystals caused by deposition of molecules on an 
existing surface. 

[0016] Nucleation may be induced by the presence 
5 of "seed 11 crystals. Some solid particle is present 
to provide a catalytic effect and reduce the energy 
barrier to formation of a new phase. Crystals may 
originate on a minute trace of a foreign substance 

(either impurities or container walls) acting as a 
10 nucleation site. Nucleation may also be promoted by 
external or nonchemical means, such as stirring the 
crystallization environment, or by applying 
ultrasound to the crystallization environment. 

[0017] As mentioned above, ultrasound has been 

15 applied to promote nucleation. For example, U.S. 
Patent No. 6,630,185 discusses a process for the 
crystallization of a solid phase from a liquid, 
characterized in that the liquid during 
crystallization is subjected to ultrasound in the 

20 absence of transient cavitation. According to this 
patent, it has been known since 192 7 that exposing 
supercooled melts or supersaturated solutions of 
various substances to ultrasound has an influence on 
the nucleation and/or the growth of crystals. The 

25 effect is referred to as sonocrystallisation . A 
particular aspect of sonocrystallisation is 
sononucleation. It deals with the initiation of 
crystal formation, has been studied extensively with 
sugar and is applied since the late 1950 's. 

30 Sonocrystallisation of supercooled water, supercooled 
metal melts and supersaturated solutions of various 
inorganic materials are said to have received a lot 
of attention. 
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[0018] U.S. Patent Application Publication No. 

20030051659 Al discusses a process for crystallizing 
small particles with a narrow particle size 
distribution. The crystals are obtained by 

5 introducing ultrasound into a solution or suspension 
of the substance to be crystallized while 
simultaneously adjusting a specific stirring power. 
U.S. Patent Application Publication No. 20030166726 
Al discusses a method for reducing the particle size 
10 of amino acid crystals using ultrasound. 

[0019] U.S. Patent Application Publication No. 

20020054892 Al discusses a method of inducing 
solidification in a fluid composition comprising a 
cosmetic active, a crystalline organic structurant 
15 and a carrier. The method comprises exposing the 
fluid composition to ultrasound or converting the 
composition to a soft solid. 

[0020] U.S. Patent No. 5,830,418 discusses a 

method of using ultrasound to promote crystallization 

20 of solid substances contained in a flowable material. 
A flowable material, such as a supercooled melt or 
supersaturated solution, is dispensed onto a take-up 
member such as a belt or drum. Either prior to, or 
after being dispensed onto the take-up member, the 

25 material is exposed to ultrasound to promote the 
crystallization of solid substances in the material. 

[0021] None of the foregoing references discloses 
the use of ultrasound as a variable parameter in a 
screening method to identify the various solid forms 
30 of a chemical substance. 

[0022] There is a continued need to improve 

screening methods that identify all or a high 
percentage of possible forms of a chemical substance. 
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There is also a need for improved methods of 
selectively generating the desired form of a chemical 
substance . 

[0023] There is a continued need to improve 
5 screening methods that identify all or a high 
percentage of possible solid state phases of a 
chemical substance. There is also a need for 

improved methods of selectively generating solid 
state phases, including cocrystals, of a chemical 
10 substance. 

SUMMARY OF THE INVENTION 

[0024] As one aspect, a method is provided for 

screening a chemical substance for possible solid 
forms. The method comprises the steps of providing a 

15 chemical substance in a plurality of samples, 
sonicating at least one of the samples, and 
solidifying the chemical substance from the samples. 
The samples will usually be provided as a solution, 
suspension, melt, or other mixture of the chemical 

20 substance in one or more solvents. The screening 
method may comprise providing a first sample of the 
chemical substance in a first solvent, and a second 
sample of the chemical substance in a second solvent. 
The method may also comprise determining whether one 

25 or more solid forms of the chemical substance were 
generated. 

[0025] As another aspect, a method is provided for 
crystallizing a chemical substance. This method is 
beneficial for searching for and/or generating new or 
30 unusual solid forms of a chemical substance. The 
method comprises forming an emulsion comprising two 
or more substantially immiscible solvents and the 
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chemical substance by applying ultrasound to a 
mixture of said solvents and the chemical substance. 
The chemical substance is in solution in one or both 
of the solvents. The method also comprises 

5 crystallizing the chemical substance from the 
emulsion . 

[0026] As yet another aspect, a method of 
crystallizing a chemical substance is provided. The 
method comprising the steps of providing a sample of 
10 the chemical substance in a solvent, sonicating the 
solution or suspension at a predetermined 
supersaturation level, and crystallizing the chemical 
substance from the sample. 

[0027] As another aspect, a method is provided for 
15 generating the most stable form of a chemical 
substance. The method comprises the steps of 

providing a sample of the chemical substance in a 
solvent, sonicating the sample at a predetermined 
supersaturation level, and crystallizing the chemical 
20 substance from the sample, and the crystallized 
chemical substance is the most stable solid form of 
the chemical substance relative to known solid forms 
of the chemical substance. 

[0028] As a further aspect, a method is provided 
25 for generating a solid form of a chemical substance 
from a metastable solution (a solution in which the 
chemical substance remains in solution indefinitely 
or for relatively long periods) . The method 

comprises forming a metastable solution of the 
30 chemical substance in a solvent, sonicating the 
metastable solution, and crystallizing the chemical 
substance from the solution. 
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[0029] As yet another aspect, a method is provided 
for obtaining a substantially pure solid form of a 
chemical substance. A substantially pure solid form 
of a chemical substance is a solid that is 
5 exclusively or almost exclusively of one solid form 
or has little or no other solid forms present. The 
method comprises the steps of providing a sample of 
the chemical substance in a solvent, sonicating the 
sample at a predetermined supersaturation level, and 
10 crystallizing the chemical substance from the sample, 
wherein a substantially pure solid form of the 
chemical substance is crystallized. 

[0030] As another aspect, a method is provided for 

preparing a solvate of a chemical substance. The 
15 method comprises the steps of providing a sample 
comprising the chemical substance and a solvent, 
sonicating the sample, and generating a solid from 
the sample, wherein the solid comprises a solvate of 
the chemical substance and the solvent. 

20 [0031] In the present methods, the solidifying 

step and the sonicating step may at least partially 
overlap. In some embodiments, the solidifying step 
and the sonicating step may overlap completely or 
almost completely. For example, where the solidifying 

25 step comprises evaporating a solvent from the 
samples, the method can comprise sonicating at least 
one of the samples until the solvent is substantially 
completely evaporated. Alternatively, the 

solidifying step can comprise at least partially 

30 evaporating the solvent from at least one of the 
samples before sonicating the sample. 

[0032] In the present methods, a solvent can be 

evaporated (to a greater or lesser extent) from at 
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least one of the samples before, during, or after the 



the step of cooling at least one of the samples 



5 present methods may comprise the step of crash- 
cooling at least one of the samples before, during or 
after the sonicating step. The present methods may 
comprise a mixture of those actions, for example, the 
samples may be cooled followed by sonication and 
10 evaporation of the solvent. 

[0033] The sample (s) can be sonicated by 

sonicating at least once or more than once. In some 
embodiments, the samples will be sonicated by 
ultrasound pulses. For example, one or more samples 

15 can be sonicated by at least one ultrasound pulse, or 
by at least 5 ultrasound pulses, or by any number of 
periodic ultrasound pulses. In some embodiments, the 
samples will be sonicated for a period of time. For 
example, one or more samples may be sonicated for 

20 about 5 to about 4 0 seconds, for at least about 5 
minutes, or for another suitable time period. 

[0034] In the present methods, one or more samples 

may be sonicated at least once during the 
solidification step. In some embodiments, sonication 
25 will be substantially continuous during the 
solidification step; in other embodiments, sonication 
will be periodic during the solidification step. 

[0035] The present methods may also be employed to 

generate solid solvates and solid hydrates of the 
30 chemical substance. 

[0036] In the present methods, a predetermined 

supersaturation level of the chemical substance in a 
solvent may be selected at which to begin sonication. 



sonicating step. 



The present methods may comprise 



before, during or after the sonicating step. 



The 
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For example, the predetermined super saturation level 
may be selected to generate a relatively stable form 
of the chemical substance, or the most stable form of 
the chemical substance, as determined by comparison 
5 of the known solid forms of the chemical substance. 
The predetermined supersaturation level can be 
selected to generate a solvate of the chemical 
substance . 

[0037] The present methods may comprise adding an 

10 antisolvent to a solution, suspension, emulsion, 
slurry or other composition of matter. 

[0038] The present methods increase the likelihood 

of generating all or a high percentage of possible 
solid forms of a chemical substance. 

15 [0039] As another aspect of the present invention, 
a method is provided for screening for possible 
cocrystals comprising an active agent. The method 
comprises the steps of providing a plurality of 
samples that contain the active agent. Each sample 

20 also contains at least one guest. It is contemplated 
that the samples may contain the same guest or a 
different guest. In a screening method, the samples 
will usually contain several different guests being 
used to evaluate different cocrystals (different 

25 solid state phases) . The samples are sonicated, and 
the active agent and the guest are crystallized from 
the samples. The method comprises determining whether 
a cocrystal was generated in one or more of the 
samples. The method can also comprise analyzing the 

30 crystallized samples to determine one or more 
properties . 

[0040] As another aspect, a method is provided for 

preparing a cocrystal comprising an active agent and 
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a guest. The method comprises providing a sample of 
an active agent and a guest. The sample is 

sonicated, and a cocrystal of the active agent and 
the guest is crystallized from the sample. 

5 [0041] As yet another aspect, a method is provided 

for screening for possible solid state phases, 
including salts, of an ionizable active agent and a 
counterion and optionally a guest. The method 

comprises providing an ionizable active agent and a 

10 counterion in a plurality of samples. An ionizable 
agent is an agent that can be ionized or has already 
been ionized; an ionizable agent is one that can be 
used to forming an ionic bond with a counterion. The 
samples are sonicated, and the ionizable active agent 

15 and the counterion form a salt and crystallize from 
the samples. The method further comprises 

determining whether a salt was generated in one or 
more of the samples. 

[0042] As yet another aspect, a method is provided 
20 for screening for possible salts comprising an 
ionizable active agent. The method comprises 

providing a plurality of samples comprising an 
ionizable active agent and one or more counterions . 
The samples are sonicated, and one or more 
25 crystallized salt compounds are formed from the 
samples. The crystallized salt compounds comprise 
the ionizable active agent and the counterions. The 
plurality of samples may contain the same or 
different counterions. For example, at least one 
30 sample may contain a different counterion than at 
least one other sample. As another example, the 
plurality of samples can comprise a plurality of 
sets, where the sets differ in having different 
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counter ions , and the samples within each set have the 
same counter ion. 

[0043] The present techniques may be utilized in 

methods for screening an ionizable active agent 
5 according to its possible solid state phases, 
including cocrystals and/or salts. Such methods can 
comprise providing an ionizable active agent and one 
or more counterions in a plurality of samples, 
sonicating the sample (s), and forming a crystallized 
10 salt compound comprising the active agent and 
counterion. Suitable counterions include but are not 
limited to the cations or anions set forth in the 
present disclosure. Using the present techniques 
provides a greater likelihood of generating possible 
salts of the ionizable active agent. Moreover, a 
salt developed by such a method may be employed in 
connection with the methods described herein which 
relate to cocrystals comprising a salt and a guest. 

[O044] As yet another aspect, a method is provided 
for cocrystallizing two or more components, such as 
an active agent and a guest. The method comprises 
determining a concentration for two or more 
components in a sample effective for 

cocrystallization of the components. A sample is 
25 prepared which comprise the components, in an 
effective volume and an effective concentration. The 
sample is sonicated and a cocrystal is generated from 
the sample. The cocrystal comprises the components. 

[O045] The present methods may be used to form at 

least one new solid state phase of an active agent, 
including new solid state phases of active 
pharmaceutical ingredients. This can provide 
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substantial benefits to the pharmaceutical industry 
and the public at large. 

[0046] In the foregoing methods, the sonicatng 

step and the crystallizing step will usually overlap 
5 at least partially. The samples may become 

supersaturated with respect to at least one of the 
active agent and the guest before, during or after 
the sonicating step. In the present methods, each of 
the samples may comprise more than one solvent, more 
10 than one active agent, and/or more than one guest. 

BRIEF DESCRIPTION OF THE FIGURES 

[0047] Figure 1 is an x-ray powder diffraction 

(XRPD) pattern of sulf athiazole solidified from an 
acetonitrile solution which was sonicated. 

15 [0048] Figure 2 is an XRPD pattern of 

sulf athiazole solidified from an acetonitrile 
solution which was not sonicated. 

[0049] Figure 3 is an XRPD pattern of 

sulf athiazole solidified from an acetone solution 
20 which was sonicated. 

[0050] Figure 4 is an XRPD pattern of 
sulf athiazole solidified from an acetone solution 
which was not sonicated. 

[0051] Figure 5 is an XRPD pattern of 
25 carbamazepine solidified from a DMSO solution which 
was sonicated. 

[0052] Figure 6 is an XRPD pattern of 

sulf athiazole solidified from a me thy le thy Ike tone 
solution which was sonicated. 
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[0053] Figure 7 is an XRPD pattern of 
sulf athiazole solidified from an ethanol /p-cymene 
emulsion . 

[0054] Figures 8 (a) and (b) illustrate a crystal 
5 structure of an active agent and a cocrystal 
structure containing the same active agent with, a 
guest. 

[0055] Figures 9 (a) and (b) are drawings of two- 
dimensional and three-dimensional models of a 
10 cocrystal of fluoxetine HCl and benzoic acid (1:1) . 

[0056] Figure 10 shows examples of general classes 
of guests . 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

15 [0057] Ultrasounci generally refers to sound 
vibrations beyond the limit of audible frequencies. 
Ultrasound is often used to refer to sound vibrations 
having a frequency of about 2 0 kHz or more. In many 
applications where ultrasound is used, the 

20 frequencies are in the range of 2 0 kHz to 5 MHz. 
However, the definition of ultrasound as having a 
frequency greater than 2 0 kHz is related to the 
average perception limit of the human ear rather than 
to industrial applications. The benefits of the 

25 present methods may be obtained with frequencies 
below 2 0 kHz. In the context of the present 
specification, ultrasound refers to sound vibrations 
having a frequency in the range of from about 10 kHz 
to about 10 MHz . However, for certain applications, 

30 ultrasound having frequencies in narrower ranges 
(such as, for example, from about 2 0 kHz to about 5 
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MHz or from about 40 kHz to about 2.5 MHz) may be 
desired. 

[0058] The terms sonicate and sonication are 
frequently used to refer to the application of 
5 ultrasound. A sample (for example, a solution or 
suspension) may be sonicated in a variety of ways, 
and may be sonicated continuously or by one or more 
pulses. For example, a sample may be sonicated by a 
series of ultrasound pulses, each pulse having a 

10 duration of from about 0.1 second to about 10 
seconds. As another example, the sample may be 
sonicated at least once for at least about 5 minutes. 
In the present methods, where a method requires 
sonication or sonicating, it requires at least one 

15 pulse of ultrasonic energy which is generally on the 
order of seconds (for example, applying ultrasonic 
energy for 1 second or less, 5 seconds, 10 seconds or 
more) . When a solution, suspension, solvent or other 
composition is sonicated "while" or "during" some 

20 other step or time period, it means at least one 
pulse is applied it does not necessarily mean 

there is sonication over the entire step or period, 
although in some circumstances, it can be desirable 
to sonicate periodically or continuously throughout 

25 substantially an entire step or over substantially 
all of a time period, or for some portion of the step 
or period. For example, in some of the present 
techniques, it is stated that a solution is sonicated 
while a solvent is evaporated. Sonication in this 

30 situation may be a single pulse (for example, 5 
seconds) to a solution, as well as multiple pulses or 
continuous sonication of a solution over 
substantially the entire time period of evaporation, 
or any application of ultrasound in between. 
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[0059] Ultrasound can be applied to a chemical 
substance or a sample by conventional techniques such 
as by immersing a receptacle containing the chemical 
substance or the sample in an ultrasonic bath, or by 
5 placing the tip of an ultrasonic probe directly into 
the sample. Sonication may toe performed using 

commercially available equipment- For example, a 
quarter-inch diameter (6 mm) ultrasonic probe 
operating at 2 0 kHz and a power input of 13 0 watts 

10 has been found convenient, but there will be many 
other commercially available devices which are 
suitable. Lower power ultrasound, apparatus may also 
be suitable for crystallization. Suitable ultrasound 
devices are advertised by Cole-Palmer Instrument Co., 

15 of Vernon Hills, Illinois, or Misonix Corporation, of 
Farmingdale, New York. For larger scale operations, 
a sonoreactor is advertised by AEA Technologies of 
the United Kingdom. Techniques and equipment include 
the use of ultrasonic probes or transducers, which 

20 techniques will be familiar to tliose skilled in the 
art . 

[0060] Where the samples are provided in a well 
plate, a well-plate sonicator may be used to sonicate 
the samples. Sonication of the sample may be 

25 performed using commercially available equipment. 
For example, a quarter-inch diameter (6 mm) 
ultrasonic probe operating at 2 0 kHz and a power 
input of 13 0 watts has been found convenient, but 
there will be many other commercially available 

30 devices which are suitable. As another example, a 
probe sonicator may be used for 2-5 seconds at 40 mW 
of power using a 1/8-inch probe. Lower power 

ultrasound apparatus may also be suitable for 
crystallization. The amount of time and power of the 
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sonication are variable. In the example described 
below, sonication times of about 10 to 15 seconds 
applied every 5 minutes or so were used with a 
Misonix well-plate sonicator at medium power. 

5 [0061] The application of ultrasound to a sample 
containing a chemical substance to be crystallized 
can reduce the Metastable Zone Width for the sample 
(for example, a solution containing the chemical 
substance and solvent) . For example, the sample may 

10 have a metastable zone, and the metastable zone has a 
width of at least about 1°C, alternatively at least 
about 2°C, alternatively at least about 5°C, 
alternatively at least about 10°C. The application of 
ultrasound to the sample may narrow the metastable 

15 zone, for example from a width of greater than about 
10°C to a width of at most about 5°C, or by reducing 
it by at least about 1°C . A reduction of the 
Metastable Zone Width offers a way to limit the level 
of supersaturation at which nucleation occurs. For a 

20 chemical substance that has two unsolvated 
polymorphic forms, where one is stable and one is 
metastable at a given temperature, the polymorph of 
higher free energy (that is, lower stability) has a 
higher solubility in any solvent compared to the 

25 polymorph of lower energy. If there is sufficient 
reduction of the Metastable Zone W±dth by application 
of ultrasound, such that the system becomes 
supersaturated with respect to the most stable form 
while being undersaturated with respect to the other 

30 form, then polymorphic selection favoring the most 
stable form will occur. This "zone of action" may be 
used in order to increase the chances to generate the 
most stable form of a chemica.1 substance. In 
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practice, as ultrasound does not typically reduce the 
Metastable Zone Width to zero, cases may occur where 
two polymorphs of similar of energy can be formed . 
Ultrasound can therefore be used as a tool to 
5 increase the probability of generating the most 
stable form, when working under low levels of 
super saturation, or selectively crystallizing the 
more stable of two solid forms. 

[0062] Sometimes the most stable solid form is 

10 more difficult to generate than a less stable form. 
For example, with the compound WAY, the yellow form 
is frequently the first and most common form 
generated in screening method using small-scale 
crystallization and a variety of solvent mixtures. 
15 This may be explained by a faster nucleation and/or 
growth rate of the less stable form, compared to the 
more stable form. 

[0063] The application of ultrasound to a chemical 
substance to be crystallized from a solution can 

20 induce nucleation of supersaturated solutions in 
cases where the substance otherwise remains 
indefinitely or for relatively long periods in 
solution (in other words, in metastable solution) . In 
this respect, the application of ultrasound is of 

25 considerable interest to find new solid forms 
difficult to find due to difficult conditions of 
crystallization. For example, the present techniques 
are beneficial for crystallization and finding new 
solid forms from viscous solutions, or from systems 

30 having a large Metastable Zone Width. 

[0064] Sonication generally increases the rate of 

nucleation in samples that are s~uf f iciently 
supersaturated relative to the desirred multi- 
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component phase (the active agent (s) and the 
guest (s) ) . For example, sonication may increase the 
rate of cocrystallization by at least about 2 5%, 
alternatively at least about 100%, alternatively at 
5 least about 200%. Sonication generally reduces the 
activation barrier to nucleation and increases the 
number of successfully nucleated samples . The 
precise nature of the physical perturbations that 
cause nucleation when a sample is sonicated are not 

10 known with certainty. While the inventor does not 
intend to be bound by theory, it is presently 
theorized that entropic contributions may be more 
significant in multi-component samples because the 
independent components must be organized not only" on 

15 a molecular level via aggregation through hydrogen 
bonding, but also in terms of mass transport. The 
growth of a cocrystal requires a consistent addition 
of a 1:1 mixture (or other fixed ratio) of the 
components to the cocrystal structure. Accordingly , 

20 local concentration gradients within the sample are 
undesirable. Sonication has a homogenizing effect 
and may assist in generating a more homogeneous 
distribution of the components in the sample. Thus, 
sonication is especially well-suited for methods of 

25 screening cocrystals where multiple compounds are to 
be brought together in a crystal. Sonication is also 
well-suited for methods of screening salts where an 
ionizable active agent and a counterion are to be 
brought together in a crystal. 

30 [0065] Ultrasound may be particularly beneficial 
where multi-component crystal growth is nucleation- 
limited. A system is nucleation-limited where 

crystals are generally not observed if nucleation 
does not occur during evaporation, and an amorphous 
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solid results instead. In a nucleation-limi ted 

system, if nucleation occurs, then subsequent growth 
occurs efficiently and substantially completely. 
For example, a combination of fluoxetine HCl and 
5 benzoic acid in a 1:1 molar ratio is nucleation- 
limi ted in solutions of acetonitrile . This is a 
difficult system to nucleate and a minimum desired 
supersaturation level has been identified for 
cocrystallization. The minimum desired 

10 supersaturation level for fluoxetine HCl and benzoic 
acid in a 1:1 ratio in acetonitrite is about 3 5 
mg/ml. Using the technique disclosed herein, minimum 
desired supersaturation levels for other systems can 
also be found. 

15 [0066] It has also been discovered that, even with 

ultrasound, it is desirable to maintain certain 
levels of supersaturation in the sample. In 
experiments using fluoxetine hydrochloride and 
benzoic acid in samples that included acetonitrile as 

20 a solvent, it was observed that sonication had a 
positive effect on cocrystallization. When 
concentrations of above 2 00 mg/ml of the mixture of 
active agent and guest in acetonitrile were used, 
sonication consistently nucleated the cocrystal. 

25 Between 35 and 100 mg/ml, nucleation could be caused 
by sonication, but nucleation was not observed 
spontaneously in unsonicated samples with 
concentrations below 100 mg/ml. Sonication provides 
a clear advantage in this case with respect to 

30 intermediate concentrations . 

[0067] Experiments at a concentration of about 2 00 

mg/ml nucleated with sonication using either a probe 
or a well-plate sonicator. About 50% of wells 
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nucleated and about 98% of the solids were 
cocrystals. In a control experiment without 

sonication, only about 15% of the wells nucleated, 
and the solid was benzoic acid rather than a 
5 cocrystal of fluoxetine HCl and benzoic acid. 

[0068] The application of ultrasound to the 
solution or suspension may narrow the metastable 
zone, for example, reducing it to less than 1°C or 
from a width of greater than about 10°d to a width of 
10 at most about 5°C . It appears that sonication reduces 
the metastable zone width, causing nucleation at 
lower supersaturation levels compared to slow 
evaporation (SE) results. 

[0069] Sonication can increase the rate of 

15 nucleation in systems where nucleation is slow. 
Among the advantages of sonicatzion are that 
nucleation can occur faster, more completely, and can 
be initiated at lower concentrations. In addition, 
the rapid nature of the growth is imore likely to 
20 produce a consistent form (the fi rst form that 
nucleates) because of the massive secondary 
nucleation that occurs during sonicat ion - one seed 
becomes many very quickly due to sonication. 
Ultrasound can therefore be used <as a tool to 
25 increase the probability of generating a cocrystal, 
to generate cocrystals more rapidZLy, and/or to 
generate cocrystals at relatively low levels of 
supersaturation . 

[0070] Ultrasound may also be useftnl as a tool to 
30 increase the probability of generating- a crystallized 
salt, to generate salts more rapiclly, and/or to 
generate crystallized salts at relatively low levels 
of supersaturation . 
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[0071] The present methods are useful for the 
generation of new solid forms as well as for 
screening a chemical substance according to its solid 
forms. The chemical substance may be a compound, 
5 element, or mixture. Chemical substances include 
organic and inorganic substances . Examples of 

chemical substances for use in the present techniques 
include, but are not limited to, pharmaceuticals, 
dietary supplements, alternative medicines, 

10 nutraceuticals , agricultural chemicals, dyes, 
explosives, polymer additives, lubricant additives, 
photographic chemicals, and structural and electronic 
materials. Preferably, the chemical substance is a 
pharmaceutical agent. Pharmaceutical agents suitable 

15 for use in the present technique include known 
pharmaceutical agents as well as those which may be 
developed. A pharmaceutical agent can be a large 
molecule (in other words, a molecule having a 
molecular weight of greater than about 10 00 g/mol) , 

20 such as oligonucleotides, polynucleotides,, 

oligonucleotide conjugates , polynucleotide 

conjugates, proteins, peptides, peptidomimetics , or 
polysaccharides. A pharmaceutical agent can be a 
small molecule (in other words, a molecule having a 

25 molecular weight of about 1000 g/mol or less), such 
as hormones, steroids, nucleotides, nucleosides, or 
aminoacids . Examples of suitable small molecule 
pharmaceuticals include, but are not limited to, 
cardiovascular pharmaceuticals ; anti-infective 

30 components; psychotherapeutic components; 

gastrointestinal products; respiratory therapies; 
cholesterol reducers; cancer and cancer-related 
therapies; blood modifiers; antiarthritic components; 
AIDS and AIDS-related pharmaceuticals; diabetes and 
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diabetes-related therapies ; biologicals ; hormones ; 
analgesics; derma to logical products; anesthetics ; 
migraine therapies; sedatives and hypnotics; imaging 
components; and diagnostic and contrast components . 

5 [0072] The chemical substances can have any 
utility, including utility as a pharmaceutical agent 
or other active agent. The present methods increase 
the likelihood of determining whether a chemical 
substance is polymorphic . A polymorphic chemical 

10 substance is a compound, element, or mixture having 
more than one solid form. The form of a compound, 
element, or mixture refers to the arrangement of 
molecules in the solid. The term solid form herein 
includes semisolids. Semisolids are materials like 

15 waxes, suspensions, gels, creams, and ointments. The 
forms which may be sought or generated may include 
amorphous forms, mixtures of amorphous forms, 
eutectic mixtures, mixed crystal forms, solid 
solutions, co-crystals, and other forms. 

20 [0073] A chemical compound, element, or mixture 
may be amorphous, meaning that it is not 
characterized by a long-range order of the molecules. 
Alternatively (or even to a limited extent within a 
mostly amorphous form) , a compound, element, or 

25 mixture may be arranged in a crystalline state, where 
the molecules exist in fixed conformations and are 
arranged in a regular way. The same compound, 
element, or mixture may exhibit different properties 
depending upon which solid form that compound, 

30 element or mixture is in. 

[0074] Examples of compounds having more than one 
solid form include 5 -methyl -2- [ (2-nitrophenyl) amino] - 
3 - thi ophenecarboni tr i le and 4 -methyl - 2 - 
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nitroacetanilide, each of which has different colors 
in connection with different forms. Carbon, 
novobiocin, and furosemide are also examples of 
substances having more than one solid form. 

5 [0075] The present disclosure provides techniques 
for preparing cocrystals and for screening a chemical 
substance according to its possible solid state 
phases, in which one or more active agents are 
cocrystallized with one or more guests. It has been 
10 found that ultrasound may be used to facilitate 
cocrystallization and screening. 

[0076] Cocrystals are crystals that contain two or 
more non-identical molecules (two or more components) 
such as an active agent and a guest. Figures 8(a) 
15 and (b) illustrate a crystal structure of an active 
agent (a one-component crystal) and a cocrystal 
structure containing the same active agent with a 
guest (a two-component crystal) , respectively. 

[0077] Generating a variety of solid forms is an 
20 object of screening. A sufficient number of diverse 
processes and parameters should be employed to 
maximize the likelihood that a high percentage of 
possible solid forms of a chemical substance is 
generated. Samples should be generated under various 
25 thermodynamic and kinetic conditions. In the present 
methods, sonication is another parameter that is 
varied as part of the screening process. 

[0078] A compound is a substance composed of atoms 
or ions in chemical combination. A compound usually 
30 is composed of two or more elements, though as used 
in accordance with the present methods, a compound 
may be composed of one element. 



27 



WO 2005/089375 



PCT/US2005/008746 



[0079] A mixture is a heterogeneous association of 

compounds or elements. The components of a mixture 
may or may not be uniformly dispersed. 

[0080] The present methods include providing 
5 samples comprising the chemical substance ( s ) . In 
some embodiments, the samples may contain the 
chemical substance (s) alone, for example, in a melt 
or a physical mixture. More commonly, the sample 
will also contain a solvent (s) in which the active 

10 agent (s) and the guest (s) are dissolved, dispersed or 
otherwise disposed. The active agent (s) and the 
guest (s) may be completely or partially soluble in 
the solvent (s) or one or more of them may be 
substantially insoluble in the solvents. 

15 Accordingly, the sample may be in a solution, 
suspension, dispersion, mixture, slurry or emulsion, 
or other physical state. The sample's physical state 
going into the present methods is not critical to the 
broader applicability of the present methods, though 

20 in some embodiments, use of particular physical 
states for samples can be beneficial, as described in 
more detail herein. For example, the present methods 
may have additional benefits when the samples are 
metastable solutions, viscous solutions, emulsions or 

25 slurries. 

[0081] In the present methods, the chemical 

substance is solidified from the sample using a 
suitable solidification technique. As used herein, 
solidification includes any suitable technique for 
30 preparing a solid from the sample including but not 
limited to crystallization. 

[0082] The solidification technique (s) employed 

will depend in part on the sample (s). The samples 
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may be provided as solutions, suspensions, melts, 
slurries, emulsions, or any other composition of 
matter which includes the chemical substance. 

[0083] Suitable crystallization (solidification) 

5 techniques include cooling, heating, evaporation, 
addition of an antisolvent, reactive crystallization, 
and using supercritical fluids as solvents . A fluid 
is an antisolvent with respect to a given solution of 
a chemical substance when the chemical substance is 

10 less soluble in that fluid than in the solvent used 
to form the solution; preferably, an antisolvent is a 
fluid in which the chemical substance is essentially 
insoluble ■ or has a low solubility. Reactive 
crystallization refers to processes where means a 

15 chemical substance is formed from reactants and 
crystallized substantially simultaneously, for 
example, where the reaction is a driving force toward 
crystallization. A supercritical fluid is a fluid 
above its critical temperature and critical pressure 

20 which combines properties of gases and liquids. 
Examples of compounds employed as supercritical 
fluids include xenon, ethane and carbon dioxide. 

[0084] Alternatively, the mechanism by which 

crystallization is accomplished may include gel 

25 diffusion methods, thin-layer deposition methods, or 
other suitable methods. Other thermodynamic and 
kinetic conditions may be employed to solidify the 
compound or mixture. Slow cooling of a saturated 
solution is a typical thermodynamic condition. An 

30 addition of a solution of the compound or mixture to 
an excess of cold anti-solvent is a typical kinetic 
condition . 
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[0085] Additionally, melt crystallization 

techniques may be used to generate a solid form. 
Through such techniques, the use of a solvent can be 
avoided. In such techniques, formation of crystalline 
5 material is from a melt of the crystallizing species 
rather than a solution. Additionally, the 

crystallization process may be done through 
sublimation techniques . 

[0086] In many embodiments, the samples will 

10 comprise the chemical substance in a solvent. Any 
suitable solvent can be used. Suitable solvents 
include acetone, acetonitrile , chloroform, dioxane, 
ethanol, ethyl acetate, heptane, butanone, methanol, 
nitrome thane, tetrahydrofuran, toluene, water, 

15 dichloromethane, diethyl ether, isopropyl ether, 
cyclohexane, methylcyclohexane, isopropyl alcohol, 
isopropyl acetate, trimethylpentane, n-octane, 
trichloroethane , trif luoroethanol , pyridine , 

propanol , butanol , tetrachloro ethylene , 

20 chlorobenzene, xylene, dibutyl ether, methyl- tert- 
butyl ether, tetrachloroethane, p-cymene, dimethyl 
sulfoxide, formamide, and dime thy 1 f ormamide . It is 
also contemplated that the samples may be provided as 
the chemical substance in two or more solvents, 

25 either as a homogeneous solution or as an emulsion. 

[0087] In the solidifying step, the chemical 

substance is generally separated from the solvent 
though solids such as hydrates or solvates may be 
formed which include some solvent molecules. For 
30 example, the solvent may be evaporated either slowly 
(for example, evaporating to dryness over a time 
period of four days, alternatively two days or more) 
or quickly (for example, evaporating to dryness over 
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a time period of 24 hours, alternatively under two 
days) . By varying the rate of evaporation, one can 
introduce desired variability into a screening 
method. For example, in a screening method, a first 
5 portion of samples can be subjected to relatively 
slow evaporation, and a second portion of the samples 
can be subjected to relatively fast evaporation. 

[0088] In the present methods, ultrasound may be 

applied at different stages of a screening process or 

10 a crystallization process (or other solidification 
process) . For example, a solution which comprises a 
solute to be crystallized can be sonicated at some 
point during the screening process . One may sonicate 
such a solution before, during, or after the 

15 initiation of cooling of the solution from an 
undersaturated, saturated, or supersaturated state. 
As other examples, one may sonicate a solution 
before, during, or after the beginning of evaporation 
of solvent, or before, during, or after the addition 

20 of an immiscible antisolvent to the solution. 

[0089] In the present methods, the solidifying 

step and the sonicating step can overlap. For 
example, where the samples are provided as a solution 
of the chemical substance in a solvent, the 

25 solidifying step may be performed by evaporating the 
solvent, and the sample may be sonicated during that 
evaporation. Furthermore, the sonication can be 
periodic during the evaporation. For example, the 
sample can be periodically sonicated for about 2 0 

30 seconds, and the periods can be about 3 0 minutes (in 
other words, the sample is sonicated for about 2 0 
seconds every 3 0 minutes) . Furthermore, the 

sonication can be a single pulse. For example, the 
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sonication could be carried out one time for 5 to 40 
seconds or multiple times for a like period, or for 
other suitable period (s) . 

[0090] In the present methods, the samples can 

5 comprise a solution, suspension, or melt of the 
chemical substance. Such a solution, suspension, or 
melt will typically be prepared by heating above room 
temperature to achieve supersaturation . It may be 
desirable to begin cooling the samples (for example, 

10 to room temperature) before the sonicating step. 
Alternatively, the samples may be cooled and 
sonicated at the same time. Alternatively, the 
method can include crash-cooling the samples (rapidly 
lowering the temperature, for example, by immersing 

15 in an ice bath) before the sonicating step. 
Alternatively, the samples may be crash-cooled and 
sonicated at the same time. 

[0091] The present methods can include the step of 

adding a second solvent to a solution containing the 
20 chemical substance. For example, the second solvent 
may be added to facilitate solidification. 

[0092] The solidification step can be initiated by 

sonication, and/or it may be initiated by seed 
materials or other techniques. In the various 

25 embodiments of the present methods, solidification 
may start before, during, or after the application of 
ultrasound. Frequently solidification will start 

during sonication and continue after sonication 
ceases. In many cases, the solidification and 

30 sonication steps will overlap. For example, 

sonication may begin before solidification but 
continue even after solidification begins. As 
another example, solidification may begin before 
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sonication. As yet another example, the chemical 
substance may be sonicated in a pulsing manner 
throughout the solidification process. 

Alternatively, sonication may be employed to initiate 
5 solidification and be discontinued when 

solidification (such as nucleation) begins. 

[0093] As a broad example, solidification may be 
performed as follows: A solution containing a 

solvent and a chemical substance (such as a compound, 
10 element, or mixture) to be solidified is disposed in 
a receptacle, such as a vial, well-plate (such a 96 
well plate) or capillary tube. The solution may be 
formed in the receptacle or formed outside the 
receptacle and then placed in it. The chemical 
15 substance can be present in a solution below, at or 
above its saturation point at a given temperature at 
the time it is placed in the receptacle. Through 
evaporation, the use of an antisolvent, temperature 
variation, and/or other suitable means, the solution 
20 reaches a point of supersaturation. The solution is 
sonicated, and further evaporation, the use of an 
antisolvent, temperature variation, and/or other 
suitable solidification technique may be employed. 
After a suitable amount of time, solidification 
25 progresses until a sufficient amount of solid or 
semisolid appears, and is ready for analysis to 
determine the solid form. 

[0094] The most preferred solidification 

techniques foster crystallization of the chemical 
30 substance. Suitable crystallization techniques may 
be employed with and without ultrasound in the 
present methods. Indeed, in a screening method, it 
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may be desirable that some samples are sonicated and 
other samples are unsonicated. 

[0095] Crystallization may be performed as a 

seeded operation or an unseeded operation. In a 
5 seeded operation, a selected quantity of seed 
crystals is included in the system. The 
characteristics of the seed crystals typically 
influence the characteristics of the crystals 
generated from the system. Crystallization may be 
10 performed by heterogeneous or homogeneous mechanisms. 
However, it is noted that ultrasound may be applied 
as a way of omitting the presence of seed crystals. 

[0096] In other embodiments of the present 

methods, solids are generated other than by 
15 crystallization. The sample may be provided as a melt 
that is then added to the receptacle or may be 
provided within the receptacle and melted therein and 
allowed to solidify in an amorphous form. 

[0097] Another technique for crystallizing a 

20 chemical substance employs an emulsion. An emulsion 
is a mixture of two or more immiscible liquids where 
one liquid is in a discontinuous phase within the 
other liquid. Emulsions are frequently formed 'and/or 
stabilized by the use of agents called emulsifiers. 
25 However, sonication of an immiscible mixture of 
solvents also allows the generation of emulsions. 

[0098] The present methods may also include the 

step of forming an emulsion comprising two or more 
substantially immiscible solvents and the chemical 
30 substance. The emulsion can be formed during the 
sonicating step, wherein an immiscible mixture of 
said solvents is sonicated to form the emulsion. 
Alternatively, the emulsion can be formed before the 
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sonicating step. Where an emulsion is employed, the 
chemical substance can be substantially soluble in 
one of the immiscible solvents and substantially 
insoluble in another of the immiscible solvents. The 
5 chemical substance is in solution in one or both of 
the solvents. 

[0099] Emulsions can be employed as part of a 

screening method and/or solidification method to 
generate additional solid forms of a chemical 
10 substance. Emulsions can allow interface between the 
two solvents over a high surface area. At such 
interfaces, nucleation and/or growth of some 
polymorphs may be favored, based on the influence of 
each solvent on the growth of each polymorph. 

15 [0010 O] An emulsion may be prepared by combining a 
solution of a chemical substance in a first solvent 
with a second solvent, wherein the first solvent and 
the second solvent are substantially immiscible with 
each other . The combined solvents may then be 

20 sonicated while evaporating, cooling, adding 
antisolvent, or using other solidification techniques 
until a precipitate containing the chemical substance 
appears . 

[00101] Another technique for crystallizing a 
25 chemical substance employs a slurry. A slurry is a 
dispersion of solid particles in a liquid phase. The 
liquid phase comprises one or more solvents in which 
the chemical substance is not completely soluble. The 
process of slurrying a metastable form of a chemical 
30 substance, aiming at finding a form of lower 
solubility in the solvent used, in other words, a 
form of lower energy (in the case of the transition 
between two unsolvated polymorphs) or a solvated form 



35 



WO 2005/089375 



PCT/US2005/008746 



(in the case of a transition between an unsolvated 
form or solvated form from a different solvent to a 
solvated form) , is foreseen to be accelerated by the 
use of ultrasound during the slurrying process. 

5 [00102] The present methods may also include the 
step of forming a slurry comprising a solvent and the 
chemical substance. The slurry can be formed during 
the sonicating step, wherein a mixture of the 
chemical substance and the solvent are sonicated to 
10 form the slurry. Alternatively, the slurry can be 
formed before the sonicating step. 

[00103] It is preferable in a screening method that 
the generation of solid forms is carried out under a 
wide variety of conditions. For example, solids 

15 should be generated in the presence and absence of 
various solvents, as the solvent may play a role in 
the formation of certain forms, and with and without 
sonication . As another example it is also preferable 
to prepare solid forms under different conditions of 

20 temperature and pressure, as different solid forms 
may be favored by different conditions. In some 
embodiments of the screening method, at least one 
sample is unsonicated so that the effect of 
ultrasound, on solid form for that chemical substance 

25 can be determined. 

[00104] It is also contemplated that the present 
methods are advantageous for generating solid forms 
from viscous solutions. For example, the present 
methods may be used with samples that are solutions 
30 having a viscosity greater than about 5 cPoise, 
alternatively greater than 10 cPoise, alternatively 
greater than 2 0 cPoise, before the solution is 
sonicated. 



36 



WO 2005/089375 



PCT/US2005/008746 



[00105] It is also contemplated that the present 
methods are advantageous for generating solid forms 
from amorphous forms of the chemical substance. 
Samples can be formed or provided by preparing a 
5 solution from an amorphous solid comprising the 
chemical substance and a solvent. The solvent may be 
sonicated while the amorphous solid is added to the 
solvent . 

[00106] It is contemplated that, in the context of 

10 a comprehensive screening method, the samples can be 
divided into subsamples or sets of subsamples . A 
multiplicity of subsamples and sets are useful so 
that more than one parameter may be varied and the 
cumulative effect of multiple varied parameters may 

15 be assessed. For example, a first sample (and/or a 
second sample) may be divided into subsamples, such 
as a first set of subsamples, a second set, a third 
set, and a fourth set. The first set and the second 
set can comprise a solution of the chemical substance 

20 in a first solvent, such as acetone, while the third 
set and the fourth set comprise a solution of the 
chemical substance in a second solvent, such as 
tetrahydrofuran . The first set and the third set can 
be sonicated, and the second set and the fourth set 

25 can be unsonicated. The benefit of this method is 
that the effects of ultrasonic crystallization on 
acetone and tetrahydrofuran solutions can be analyzed 
and compared. 

[00107] Solid forms generated after the 

30 solidification and sonication steps may be identified 
by any suitable method, including but not limited to 
visual analysis (such as when different forms exhibit 
different colors) , microscopic analysis including 
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electron microscopy (such as when, different forms 
happen to have different morphologies) , thermal 
analysis (such as determining the melting points) , 
conducting diffraction analysis (such as x-ray 
5 diffraction analysis, electron diffraction analysis, 
neutron diffraction analysis, as well as others) , 
conducting Raman or infrared spectroscopic analysis, 
or conducting other spectroscopic analysis. Any 
appropriate analytical technique that is used to 
10 differentiate structural , energetic, or performance 
characteristics may be used in connection with the 
present methods . 

[00108] In a preferred embodiment, the samples are 
placed in a well plate and then sonicated. The 

15 chemical substances solidify in the wells of the well 
plate. The solidified! chemical substances are then 
analyzed in the well plate or a portion of the well 
plate., The solidified chemical substances can be 
analyzed by any one of the foregoing analysis 

20 techniques, preferably by x-ray diffraction (such as 
transmission x-ray diffraction or reflection x-ray 
diffraction) and/or t>y Raman spectroscopy. Well 
plates may be used which have a detachable portion, 
such as a detachable bottom portion. For example, 

25 well plates may be used which have polymer films, 
glass plates, or other substrates that are detachable 
from another portion of the well plates. Solidified 
chemical substances can be analyzed in the well plate 
or the detachable poirtion of the well plate. In 

30 particular, x-ray diffraction techniques such as 
transmission or reflection x-ray diffraction may be 
used to analyze the solidified chemical substances in 
well plates or the detachable portion of well plates 
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(for example, the polymer film, glass plate, or other 
substrate) . 

[00109] A synchrotron may be used as the source of 
radiation for conducting diffraction analyses. A 
5 synchrotron is a type of particle accelerator, which 
emits high energy, focused radiation. Synchrotron 
radiation is the byproduct of circulating electrons 
or positrons at speeds very close to the speed of 
light. Synchrotron radiation contains all the 

10 wavelengths of the electromagnetic spectrum and 
comprises the most intense source of wavelengths 
available in the x-ray and ultraviolet region. 
Synchrotron radiation allows analysis of smaller 
quantities of sample that would be difficult to 

15 analyze using other sources of x-ray radiation. 

[00110] One location for research using synchrotron 
radiation is the Stanford Synchrotron Radiation 
Laboratory (SSRL) , which is funded by the Department 
of Energy as a national user facility. Another 
20 location is Argonne National Laboratory, which is 
available to outside users on a fee basis. 

[00111] Synchrotron radiation may be used to study 
structural details of solid samples with a resolution 
not practically attainable using traditional x-ray 
25 instrumentation. This may enable differentiation 
between different polymorphic forms or compounds that 
is not attainable with other x-ray radiation sources. 

[00112] The present methods can significantly 
assist in the identification of the solid form of a 
30 chemical substance that is most stable or has other 
properties that make it preferable over other forms. 
For example, the present methods can be used as part 
of a screening method and can improve the likelihood 
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of identifying a form having biological activity such 
as better stability, bioavailability, solubility, or 
absorption characteristics. In some cases, an 

identified form may have better activity as an active 
5 agent . 

[00113] After a chemical substance (including a 
solution, melt, emulsion, slurry, suspension, or 
mixture containing the chemical substance) is placed 
in a receptacle, the receptacle may be centrifuged. 

10 Centrifugation may be employed fortr a variety of 
reasons. First, use of a centrifugal evaporator may 
assist evaporation while concentrating solid or 
semisolid material at one end of a capillary space. 
This has advantages in connection with in- situ 

15 analysis, in that the generated form will be located 
at a consistent place in the receptacle. Also or 
alternatively, centrifuging may be used to provide 
additional environmental variation, which is 
desirable in a screening method. 

20 [00114] The application of ultrasound to solutions 
containing multiple components to be crystallized can 
induce nucleation in cases where the components 
otherwise remain indefinitely or for relatively long 
periods in solution (in other words, in metas table 

25 solution) . In this respect, the application of 
ultrasound is of considerable interest to find new 
cocrystals and salts which are otherwise difficult to 
find. For example, the present techniques are 
beneficial for cocrystallization from viscous 

30 solutions, or from systems having a large Metastable 
Zone Width. 

[00115] The present techniques are applicable to 
cocrystallize two or more active agents. (It is 



40 



WO 2005/089375 



PCT/US2005/008746 



contemplated that more than one active agent may be 
employed in a cocrystal . ) An active agent is a 
molecule whose activity is desirable or the object of 
interest. For example, where the active agent is an 
5 active pharmaceutical ingredient, the pharmaceutical 
activity of the active agent is desired or the object 
of interest. Active agents include organic and 
inorganic substances. Examples of active agents for 
use in the present techniques include, but are not 

10 limited to, pharmaceuticals, dietary supplements, 
alternative medicines, nutraceuticals , agricultural 
chemicals, dyes, explosives, polymer additives, 
lubricant additives, photographic chemicals, and 
structural and electronic materials. Preferably, the 

15 active agent is an active pharmaceutical ingredient 
(API) . Pharmaceutical agents suitable for use in the 
present technique include known pharmaceutical agents 
as well as those which may be developed. A 
pharmaceutical agent can be a large molecule (in 

20 other words, a molecule having a molecular weight of 
greater than about 1000 g/mol) , such as 
oligonucleotides , polynucleotides , oligonucleotide 
conjugates, polynucleotide conjugates, proteins, 
peptides, peptidomimetics , or polysaccharides. A 

25 pharmaceutical agent can be a small molecule (in 
other words, a molecule having a molecular weight of 
about 1000 g/mol or less) , such as hormones, 
steroids, nucleotides, nucleosides, aminoacids, 
acetaminophen, nonsteroidal anti- inflammatory drugs , 

30 and others. Examples of suitable small molecule 
pharmaceuticals include, but are not limited to, 
cardiovascular pharmaceuticals ; anti-inf ective 

components ; psychotherapeutic components ; 

gastrointestinal products; respiratory therapies; 
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cholesterol reducers; cancer and cancer-related 
therapies; blood modifiers; antiarthritic components ; 
AIDS and AIDS-related pharmaceuticals; diabetes and 
diabetes-related therapies; biologicals ; hormones ; 
5 analgesics; dermatological products; anesthetics; 
migraine therapies; sedatives and hypnotics; imaging 
components; and diagnostic and contrast components. 

[00116] The active agent may be provided as a salt. 
It is contemplated that one or more salts may be 

10 employed in a cocrystal, according to any of the 
present techniques. The salt may be prepared from 
an ionizable active agent or obtained from a 
commercial source. Hydrochloride salts of active 
pharmaceutical ingredients, especially of amine A.PIs, 

15 are especially preferred in the pharmaceutical 
industry. 

[00117] In general, it is contemplated that the 
present techniques will have particularly good 
results as applied to amine HCl salts as well as 

20 other ammonium salts as described in more detail 
herein. In ammonium acid salts, the active agent has 
at least one amine moiety which is relatively basic 
(at least one relatively basic nitrogen) , and a salt 
is formed with an acid that reacts with the amine 

25 moiety. Cocrystals may be then formed between the 
ammonium salts and guests which act as hydrogen- bond 
donors to the salts. Cocrystals may be formed of 
chloride salts of APIs, for example buspi rone 
hydrochloride and fluoxetine hydrochloride. 

30 [00118] While the inventors do not wish to be bound 
to theory, it is believed that excellent cocrystals 
may be formed using hydrochloride salts and similar 
salts which are strong hydrogen bond acceptors yet 
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contain relatively under coordinated ions. 

"Under-coordinated" in this case refers to ions, for 
example a chloride ion, that are able to form a. 
number of strong hydrogen bonds. An under coordinated 
5 counter! on may have hydrogen bonds within a crystal 
of that salt, but it could form additional hydrogen 
bonds in a cocrystal and/or form relatively stronger 
hydrogen bonds in a cocrystal with a guest. An ion 
is "under coordinated" when the system is limited in 

10 the number of hydrogen bond donors that are available 
and bonded to the ion. In these cases, the extra, 
hydrogen bond acceptor sites are typically filled Joy 
weakly interacting donors such as C-H groups - 
Chloride ions are strong hydrogen bond acceptors in at 

15 crystal structure. In a crystal structure such as 
fluoxetine hydrochloride, the chloride ion 

coordinates to the two strong hydrogen bond donors 
available in the system, and the chloride ion also 
has three weaker CH-Cl interactions resulting in a 

20 pseudo-octahedral coordination environment. There is 
an opportunity for bonding with these coordination 
sites, by displacing the weak CH donors that the 
chloride has recruited to fill its coordination 
sphere with somewhat stronger hydrogen bond donors 

25 from a guest such as benzoic acid, succinic acid, 
fumaric acid, or another carboxylic acid. 

[00119] It is useful in forming cocrystals to 
recognize that relatively weak interactions may be 
replaced by stronger interactions, even though those 
30 stronger interactions may be relatively weak 
themselves, compared to other interactions. Foztr 
example, an undercoordinated chloride may have one 
strong hydrogen bond donor and several weak hydrogen 
bond donors or two strong hydrogen bond donors and 
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several weak hydrogen bond donors. In a cocrystal, 
weaker interactions may be replaced by stronger 
interactions, although those stronger interactions 
may still be weaker than the strong interactions 
5 (charge-assisted hydrogen bonds) present in 
fluoxetine HC1 crystals. The strongest interactions 
involving chloride ions in crystal structures of 
organic salts are the charge assisted hydrogen bonds 
that invariably form between the protonated nitrogen 

10 base and the chloride ion. The strongest 

interactions between neutral molecular groups and the 
chloride ion involve acids and the chloride ion. 
Carboxylic acids, for instance, have strong 
interactions with chloride ions. It can be seen that 

15 a combination of carboxylic acids and hydrochloride 
salts of nitrogen containing bases are especially 
well suited to cocrystal formation (as demonstrated 
by the examples included) . Furthermore, it can be 
anticipated that different combinations of these 

20 elements could lead to other cocrystals. For 
example, the active molecule of interest may contain 
either the neutral carboxylic acid moiety or the 
protonated nitrogen. The potential exists to 

cocrystallize an API having a neutral carboxylic acid 

25 moiety with a guest that is a hydrochloride salt of a 
nitrogen-containing organic base. 

[00120] It is further contemplated that the nature 
of the protonated nitrogen base will affect the 
potential for cocrystallization . Numerous strong 
30 hydrogen bond donor groups will compete with the 
carboxylic acid guest for the open acceptor sites on 
the chloride ion. In order to favor cocrystal 
formation, the nitrogen base is preferably a tertiary 
amine because this presents a situation where only 
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one strong charged hydrogen bond donor exists and 
thus will only occupy one site on the chloride 
acceptor. Additionally, systems that have only this 
one tertiary amine and no other strong donors present 
5 an especially favorable system for potential 
cocrystallization. Protonated secondary amines with 
two N-H donor groups are also favored, although 
protonated primary amines may also be used. Special 
consideration must be taken for systems with 

10 additional strong hydrogen bond donor and acceptor 
sites in order to determine the potential for 
cocrystallization and the optimal guest molecule type 
for cocrystallization. The potential for 

cocrystallization involving a carboxylic acid and a 

15 hydrochloride salt may be reduced as the number of 
available strong donors in the system is increased. 
Additional guidance as to evaluating 

undercoordination particularly in its discussion of 
nonbonded motifs may be found in: Scott L. Childs, 

20 "Nonbonded Interactions In Molecular Crystal 
Structures" , Emory Univ., USA, available from UMI, 
Order No. DA3009424 (288 pp.), Dissertation Abstract 
Int. Ref. B2001, 62(3), 1394 (which is incorporated 
by reference herein) . In some circumstances, the 

25 undercoordination can be determined by measuring 
distances, comparing profiles in the Cambridge 
Structural Database, measuring the pKa of the donors 
and acceptors, or evaluating the ratio of strong 
hydrogen bond donors to available acceptors. Other 

30 crystal engineering theories may also be used. 

[00121] By cocrystallizing an active agent with a 
guest, one can create new solid state phases which 
may have improved properties over existing solid 
state phases of that active agent. For example, new 
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drug formulations comprising salt of active 
pharmaceutical ingredients may have superior 
properties over existing drug formulations. The 
active agent and guest will vary depending on the 
5 industry. For example, in the pharmaceutical field, 
the active agent or guest may be an API, and the 
other component of the salt must be a 
pharmaceutically acceptable compound. The present 
techniques are also applicable to active agents from 
10 other fields including nutraceuticals , agricultural 
chemicals, pigments, dyes, explosives, polymer 
additives, lubricant additives, photographic 

chemicals, and structural and electronic materials. 

[00122] The present techniques may be employed to 

15 generate a wide variety of cocrystals of active 
agents and guests. For example, the present 

techniques may be used to generate cocrystals of a 
salt of an active agent, such as a salt of an active 
pharmaceutical ingredient, with a neutral guest. 

20 Alternatively, a cocrystal of a neutral or 
zwitterionic active agent (or a salt of an active 
agent) may be generated with a guest salt, which 
includes a positive ion and a negative ion of its 
own. Where the active agent is provided in a salt, 

25 it may be positively or negatively charged and have a 
negative or positive counterion. As an example, for 
fluoxetine HCl, the active agent fluoxetine is 
positively charged by virtue of accepting a proton 
from HCl to form a protonated amine, and chloride is 

30 present as a negative counterion. Furthermore, some 
of the present methods may be employed with a neutral 
or zwitterionic active agent to form a cocrystal with 
a neutral guest or ionic guest. 
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[00123] The present techniques provide an 

opportunity to create a stable solid state phase of a 
hydrochloride salt of an API (or other- active agents) 
that was previously found to have properties that 
were unsuitable for development. Opportunities for 
continued development in such a situation have often 
relied on the fortuitous formation, of a stable 
hydrate or solvate, but the present techniques 
present the ability to systematically examine 
alternative formulations of the hydro c 111 or ide salt by 
cocrystallizing the hydrochloride salt of the API 
with appropriate guest molecules. 

[00124] Cocrystallization may be an attractive 
technique for salts of APIs that have been rejected 
due to problems relating to physical properties. 
Since cocrystals may have different physical 
properties than the individual components, APIs with 
unfavorable physical properties can be cocrystallized 
with suitable guest molecules and the physical 
properties of the resulting crystalline solids can be 
evaluated. 

[00125] Cocrystals of fluoxetine HC1 provide 
examples of the modification of a physical property 
(solubility) of an API salt. Cocrystals of 

fluoxetine HC1 : benzoic acid are less soluble and have 
a lower dissolution rate than crystals of fluoxetine 
HCl, while cocrystals of fluoxetine HC H : succinic acid 
are more soluble and have a faster dissolution rate 
than crystals of fluoxetine HCl . 

[00126] Other physical properties of APIs or their 
salts that may be modified by forming a cocrystal 
include: melting point, density, laygroscopici ty , 
crystal morphology, loading volume, c compressibility, 
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and shelf life. Furthermore, other properties such 
as bioavailability, toxicity, taste, physical 
stability, chemical stability, production costs, and 
manufacturing method may be modified by the use of 
5 the present cocrystallization techniques. 

[00127] An active agent can be screened for 
possible cocrystals where polymorphic forms, hydrrates 
or solvates are especially problematic. A neutral 
compound that can only be isolated as amorphous 

10 material could be cocrystallized . Formiag a 

cocrystal may improve the performance of a drug 
formulation of an active pharmaceutical ingrediexnt by 
changing physical properties. Some APIs are 

problematic during wet granulation and compre ssion 

15 stages. A bioequivalent cocrystal could rectify this 
problem. 

[00128] An active agent can also be screened for 
possible salts . Forming a salt may improve the 
performance of a drug formulation by changing 
20 physical properties . A salt screen refers to a 
screening method in which one attempts to make ome or 
more salts comprising an active agent under a variety 
of conditions and/or parameters, preferably including 
a variety of different counterions . 

25 [00129] A cocrystal or salt can be used to isolate 
or purify an active agent during manufacturing. If 
it is desirable to identify the solid state phases of 
an active pharmaceutical ingredient, then 

cocrystallization and/or salt formation may be 

30 particularly desirable. 

[00130] The present techniques provide new me thods 
of developing and screening active pharmaceu *tical 
ingredients or other active agents. Non- toxic 
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cocrystalline forms of neutral active pharmaceutical 
ingredients may be prepared, screened, tested, and 
commercialized. Furthermore, new types of HC1 salt 
structures may be prepared. The properties of 

5 hydrochloride salts can be tuned and perfected. New, 
unique, stable, and marketable phases of 
hydrochloride salts may be prepared. One can choose 
whether to make the formulation more soluble or less 
soluble . 

10 [00131] As another aspect, the present techniques 
may also be used to remove or reduce the water of 
hydration, and/or to prepare a cocrystal 
substantially free of water of hydration. Water and 
guest acids perform a similar role in the 

15 stabilization of the crystal structure. In fact, 
about 28% of the hydrochloride salts of API in the 
Cambridge Structure Database are hydrates, compared 
to about 8% of all other organic structures. This 
indicates an affinity for hydration. The present 

20 techniques both capitalize and rectify this affinity, 
in that an affinity for cocrystallization (as 
evidence by hydration) is likely indicated, and this 
affinity for cocrystallization may be employed for 
the formation of cocrystals with a suitable guest, 

25 such as an acid, for example a carboxylic acid. 
Indeed, in many cocrystals, an acid may have stronger 
interactions than water molecules and may displace 
the water of hydration during the formation of the 
cocrystal. Accordingly, the present techniques 

30 provide a method of preparing a cocrystal from a 
hydrate. A hydrate of a salt is provided, and the 
hydrate comprises water of hydration. A guest is 
selected to coordinate with the counterion. 
Preferably, the guest coordinates more strongly with 
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the counterion than the water of hydration does. A 
solution, melt or physical mixture is prepared which 
comprises the hydrate and the guest. The solution or 
melt is subjected to a crystallization process, or 
5 the physical mixture is subjected to grinding, and a 
cocrystal comprising the salt of the active agent and 
the guest is formed, and the salt comprises the 
active agent and a counterion. Similarly, the 

present techniques provide a method of preparing a 

10 cocrystal from a solvate. A solvate of a salt is 
provided, and the solvate comprises solvent molecules 
coordinated with the salt. A guest is selected to 
coordinate with the counterion. Preferably, the 

guest coordinates more strongly with the counterion 

15 than the solvent does. A solution, melt or physical 
mixture is prepared comprising the solvate and the 
guest. The solution or melt is subjected to a 
crystallization process, or the physical mixture is 
subjected to grinding, and a cocrystal comprising the 

20 salt of the active agent and the guest is formed. 
The salt comprises the active agent and a counterion. 

[00132] Figures 9(a) and (b) are drawings of two- 
dimensional and three-dimensional models of a 
cocrystal of fluoxetine HC1 and benzoic acid (1:1). 

25 - Figure 9(a) shows a two-dimensional model in which 
the chloride ion interacts with the hydrogens of the 
amine group of fluoxetine and of the hydroxyl group 
of benzoic acid. Through these interactions, which 
may be characterized as hydrogen bonding, fluoxetine 

30 hydrochloride and benzoic acid form a supramolecular 
structure that may be the basis of a cocrystal. 
Figure 9 (b) shows a three-dimensional model of the 
supramolecular organization of fluoxetine 

hydrochloride and benzoic acid. 
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[00133] The present cocrystals may comprise salts 
other than chloride salts — the hydrochloride API 
salts that are listed above are only a sampling of 
the relevant compounds because the starting material 



relevant APIs are salts that are not HCl salts 
because the HCl salt was not believed to be an 
appropriate material and a different salt was 
commercialized instead. The present techniques may 

10 enable one to employ an HCl salt of an API that is 
marketed as another type of salt. Alternatively, it 
may be desirable to employ a salt other than an HCl 
salt, by replacing the HCl or by forming a salt 
comprising an active agent that acts as a base with 

15 an acid other than HCl. The following acids provide 
anionic counterions that would be used to replace 
chlorine. These are relatively strong acids, and 
include but are not limited to mineral acids, and the 
carboxylic acid guest is expected to form one or more 

20 hydrogen bonds with a hydrogen bond acceptor on the 
anionic counterion. The list is the conjugate acid 
that would react with a basic active agent to form a 
salt : 



5 need not be a known hydrochloride . 



Indeed, many 



sulfuric acid 



25 



phosphoric acid 
hydrobromic acid 



nitric acid 



py r opho sphor i c acid 



methanesulf onic acid 



30 



thiocyanic acid 



naphthalene- 2 - sul f oni c ac i d 
1, 5 -naphthalenedi sulfonic acid 
cyclamic acid 
p-toluenesulf onic acid 
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maleic acid 
L-aspartic acid 
2 -hydroxy- ethane sulfonic acid 
glycerophosphoric acid 
5 ethanesulf onic acid 

hydroiodic acid 

[00134] The present techniques also extend beyond 
salts as starting materials and also include many 
weak bases that may have been marketed as neutral 

10 forms because the known salts did not have 
appropriate properties. These salts could be 

revisited and attempts could be made to cocrystallize 
the HC1 salt. For example, a drug formulation 
marketed as a tartrate salt of an API could be 

15 reformulated by cocrystallizing the HC1 salt of the 
active molecule with an appropriate guest molecule. 
Thus, cocrystallization could make a useful HCl 
cocrystal out of the API that is currently marketed 
as a tartrate, sulfate, or other salt formulation. 

20 For this reason the present disclosure includes APIs 
that are not HCl salts as starting materials . 

[00135] Furthermore, the present techniques relate 
to salts other than chloride salts. It is 

contemplated that hydrobromide salts and sodium salts 

25 of APIs may especially benefit from the present 
techniques, since they form relatively strong 
nonbonded interactions. For example, the 

hydrobromide salts citalopram hydrobromide and 
galantamine hydrobromide are contemplated for 

30 cocrystallization with benzoic acid, succinic acid, 
and other guests compatible with hydrochloride salts. 

[00136] The present techniques may be employed to 
form cocrystals of sodium salts of APIs such as, for 
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example, naproxen sodium, tolmetin sodium, and 
warfarin sodium. When a sodium salt (or other salt 
of an API having a positive counterion) is employed, 
different guests are expected to be suitable for 
5 cocrystallization than when a hydrochloride salt (or 
other anionic salt) of an API is employed. 

Anions and Cations 

[00137] As one aspect, the active agent is provided 

10 as a salt. The salt of the active agent may be 
formed as part of sample preparation or separately. 
Alternatively or additionally, the guest is provided 
as a salt or a salt of the guest is formed. The salt 
may comprise the active agent and a counterion that 

15 is either a cation or an anion. Among the preferred 
cations (including cations as well as compounds that 
can form cations) are aluminum, ammonium, benzathine, 
calcium, diethanolamine, diethylamine, dimeglumine, 
disodium, lithium, lysine, magnesium, meglumine, 

20 potassium, sodium, and zinc. Among the preferred 
anions are acetate, L-aspartate, besylate, 
bicarbonate, carbonate, D-camsylate, L-camsylate , 
citrate, edisylate, fumarate, gluconate, 

hydrobromide /bromide , hydrochloride /chloride, D- 

25 lactate, L-lactate, DL-lactate, D,Ij-malate, L-malate, 
mesylate, pamoate, phosphate, succinate, sulfate, D- 
tartrate, L-tartrate, D, L-tartrate, meso- tartrate , 
benzoate, gluceptate, D-glucuronate , hybenzate, 
isethionate, malonate, methylsuf ate, 2 -napsylate , 

30 nicotinate, nitrate, orotate, stearate, tosylate, 
acef yllinate , aceturate , aminosalicylate , ascorbate , 
ascorbate, borate, butyrate, camphorate, 

camphocarbonate, decanoate, hexanoate, cholate, 
cypionate, dichloroacetate, edentate, ethyl sulfate, 
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f urate, fusidate, galactarate (mucate) , 

galacturonate, gallate, gentisate, glutamate, 
glutamate, glutarate, glycerophosphate, heptanoate 
(enanthate) , hydroxybenzoate , hippurate, 

5 phenylpropionate, iodide, xinafoate, lactobionate, 
laurate, maleate, xnandelate, methanesuf onate, 
myristate, napadisilate, oleate, oxalate, palmitate, 
picrate, pivalate, propionate, pyrophosphate, 

salicylate, salicylsulf ate , sulf osalicylate , 

10 sulf osalicylate, tannate, terephthalate, 

thiosalicylate , tribrophenate , valerate , valproate , 
adipate , 4-acetamidobenzoate , camsylate , octanoate , 
estolate, esylate, glycolate, thiocyanate, and 
undecylenate . 

15 [00138] When a metal cation is employed as a 
counterion of the active agent, the interaction 
between guest and cation is not a hydrogen bond but 
rather is an intermolecular interaction between an 
electron rich group such as a carbonyl and the metal 

20 cation. This interaction is often not as strong as a 
hydrogen bond, but is still a favorable interaction 
and thus can contribute to the stabilization of a 
cocrystal . 

[00139] The HCl salt of an active pharmaceutical 
25 ingredient is especially preferred to create a new 
type of cocrystal. In this type of solid state 
phase, one can cocrystallize the HCl salt with a 
neutral guest molecule. By doing this one can create 
solid state phases with specific properties. For 
30 instance one can make a solid comprising an active 
pharmaceutical ingredient having greater or lesser 
intrinsic solubility and/or a faster or slower 
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dissolution rate, depending on the guest compound 
that is chosen. 

[00140] The present techniques may be utilized in 
methods for screening an ionizable active agent 
5 according to its possible salts or for preparing a 
salt comprising an ionizable active agent and a 
guest. Such methods can comprise providing a 
plurality of samples comprising the active agent and 
one or more counterions; sonicating the sample (s); 

10 and forming crystallized salt compounds comprising 
the active agent and counterions. The counterions 
may be any of the cations or anions set forth above 
or elsewhere in the present disclosure. Using the 
present techniques provides a greater likelihood of 

15 generating possible salts of the ionizable active 
agent. Moreover, a salt developed by such a method 
may be employed in connection with the methods 
described herein which relating to cocrystals 
comprising a salt and a guest. 

20 

Guests 

[00141] The guest is present in order to form the 
cocrystal with the active agent. It is contemplated 
that one or more guests may be employed in a 

25 cocrystal, according to any of the present 
techniques. Accordingly, the guest is not required 
to have an activity of its own, although it may have 
some activity that does not overly derogate from the 
desired activity of the active agent. In some 

30 situations, the guest may have the same activity as 
or an activity complementary to that of the active 
agent. The guest may be another API . For example, 
some guests may facilitate the therapeutic effect of 
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an 



active 



pharmaceutical 



ingredient . 



For 



pharmaceutical formulations, the guest may be any- 
pharmaceutical ly acceptable molecule (s) that forms a 



5 database is a useful source for toxicology 
information, and the GRAS list contains about 2 5 00 
relevant compounds . 



acid and succinic acid in the examples below) or 
10 ionic (such as sodium benzoate or sodium succinate) . 
Neutral guests are nonionic guests. Ionic guests are 
compounds or complexes having ionic bonds. Figure 10 
shows several general classes of guests (organic 
bases, organic salts, alcohols & aldehydes, amino 
15 acids, sugars, ionic inorganics, aliphatic esters & 
ketones, organic acids, and aromatic esters & 
ketones) . 

[00143] The guest may be an acid that forms 
hydrogen bonds with the chloride (or other anion) . 
20 For example, suitable guests which are acids include 
(but not are not limited to) : 



cocrystal with the API or its salt. 



The RTECS 



[00142] 



The guest may be neutral (such as benzoic 



ascorbic acid 



glucohep tonic acid 



sebacic acid 



25 



alginic acid 
cyclamic acid 

ethane- 1/ 2-disulfonic acid 
2-hydroxyethanesulf onic acid 
2-oxo-glutaric acid 
naphthalene- 1 , 5-disulfonic acid 



30 



nicotinic acid 



pyroglutamic acid 



4-acetamidobenzoic acid 
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[00144] Table 8 sets forth a group of presently 
preferred guests. It is contemplated that the guests 
set forth in the Table may be arranged in subgroups 
based upon molecular structure and/or physiological 
5 effect. Furthermore, the foregoing list is intended 
to provide a written description of any sublist that 
omits one or more guests. 

[00145] Table 9 sets forth another group of 
preferred guests . It is contemplated that the guests 
10 set forth in the Table may be arranged in subgroups 
based upon molecular structure and/or physiological 
effect. Furthermore, the foregoing list is intended 
to provide a written description of any sublist that 
omits one or more guests. 

15 [00146] Table 10 sets forth the group comprising 
molecules believed at present to be suitable guests. 
It is contemplated that the guests set forth in the 
Table may be arranged in subgroups based upon 
molecular structure and/or physiological effect. 

20 Furthermore, the foregoing list is intended to 
provide a written description of any sublist that 
omits one or more guests. 

[00147] Ionic guests are salts themselves, and may 
be formed from bases and acids prior to being used to 
25 form cocrystals. For example, the following bases 
and acids may be reacted to form ionic guests: 
Bases 

Ammonia 
L-Arginine 
30 Benethamine 
Benzathine 
Betaine 

Calcium Hydroxide 
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Choline 
Deanol 

Di e t hano 1 amine 
Diethylamide 
5 2- (Diethyl amino ) ethanol 

2 -Ami no ethanol 
Ethyl enedi amine 
N-Methylglucamine 
Hydrabamine 
10 lH-Imidazole 
Lysine 

Magnesium Hydroxide 
Morpholine 

4- (2 —Hydroxy ethyl ) Morpholine 
15 Piperrazine 

Potassium Hydroxide 
Pyrrolidine 

1- (2— Hydroxyethyl) Pyrrolidine 
Sodium Hydroxide 

20 Tr i e thano 1 amine 

Tromethamine 
Zinc Hydroxide 

Acids 

25 ( + ) -L-Tartaric Acid 

1,2, 2-Trimethyl-l, 3 - eye 1 open t anedi carboxy 1 i c 

Acid 

10-Undecylenic Acid 

1 -Hydroxy- 2 -naphtho i c Ac i d 
30 ( + ) -Camphor-10-sulf onic Acid 

2 , 5-Dihydroxybenzoic Acid 

2 - Furancarboxyl i c Ac i d 

2 - Mercaptobenzoic Acid 

3- Cyclopentylpropionic Acid 
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3 - Phenylpr colonic Acid 

4- Aminosalioylic Acid 
4 - Hy dr oxyb en zoic Acid 
Acetic Acid 

5 Adipic Acid 

a lpha - Hy dr oxypr opi oni c Ac i d 

Benzenesulfonic Acid 

Benzoic Acidl 

Carbonic Ac±d 
10 Cholic Acid 

Citric Acid 
( - ) -D-Tartaric Acid 
( + ) -D-Camphoric Acid 
(+)-D-Malic Acid 
15 (+)-L-Malic Acid 

2 , 2-Dichloroacetic Acid 

DL- 10 -Camphor sulfonic Acid 

DL-Glutamic Acid 

DL-Malic Acid 
20 DL-Tartaric Acid 

Dodecyl sulfuric Acid 

Ethanesulf oraic Acid 

E thy lenedi amine tetraacetic Acid 

Ethylsulfur±c Acid 
25 Fumaric Acid 

Galactaric Acid 

Gallic Acid 

Gluconic Acid 

Glutaric Ac±d 
30 Glycolic Acid 

Hippuric Acid 

Hydriodic Acid 

Hydrobromic Acid 

Hydrochloric Acid 
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(-)-L-Apple Acid 

( + ) -Li-Lactic Acid 

( + ) -L-Tartaric Acid 

D,L-Lactic Acid 
5 Lactobionic Acid 

L-Aspartic Acid 

Laurie Acid 

L-Glutamic Acid 

Maleic Acid 
10 (-)-L-Malic Acid 

Malonic Acid 

D, L-Mandelic Acid 

Methanesulfonic Acid 

Naphthalene-2 -sulfonic acid 
15 n-Butyric Ac±d 

n-Decanoic Acid 

n-Hexanoic Acid 

Nitric acid 

n-Tetradecanoic Acid 
20 Octanoic Acid. 

Oleic Acid 

Orotic Acid 

Orthoboric Acid 

Oxalic Acid 
25 4 - Ac e t ami dobenz o i c Acid 

Palmitic Acid. 

Pamoic Acid 

Phosphoric Acid 

Picric Acid 
30 Pivalic Acid 

Propionic Ac±d 

p-Toluenesulf onic Acid 

Py r opho sphor ± c Ac i d 

Salicylic Acid 
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Stearic Acid 
Succinic Acid 
Sulf osalicylic Acid 
Sulfuric Acid 
5 Terephthalic Acid 

Thio cyanic Acid 
Valeric Acid 
Valproic Acid 

[00148] Typically, suitable guests will have 
10 complementary ability to noncovalently bond to the 
active agent or its salt, for example the ability to 
form hydrogen bonds with the active agent or its 
salt. Suitable guests for active agents having 
negative counterions include , but are not limited to, 
15 compounds having alcohol , ketone, ester, and/or 
carboxylic acid functionalities. Suitable guests may 
include organic acids, organic bases, organic salts, 
alcohols, aldehydes, amino acids, sugars, ionic 
inorganic compounds, alipliatic esters and ketones, 
20 and aromatic esters and ketones. 

[00149] Among the presently preferred neutral 
guests are those which are not liquids at room 
temperature. Also among- the presently preferred 
neutral guests are carboxylic acids having at least 

25 three carbon atoms, alternatively at least four 
carbon atoms, and which do not form solvates. For 
example, if the following acids were combined with 
active agents, the combination would more properly be 
considered a solvate than a cocrystal : acetic acid, 

30 propionic acid, and bxatyric acid. However, in 
certain embodiments of the present invention (for 
example, in certain cocrrystals, cocrystallization 
methods, and screening methods) , the use of solvents 
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and solvates may still be desirable, and the use of 
solvents and solvates is not excluded from the scope 
of any cocrystal or method except where explicitly 
stated. 

5 [00150] In the present methods, the active agent (s) 
and guest (s) to be cocrystallized are provided as one 
or more samples to be used within the present 
techniques. The samples may be provided by being 
formed, created or prepared as an initial step in the 
10 present methods, or they may be obtained ready-to-use 
from another source. 

[00151] In some embodiments , the samples may 
contain the active agent (s) and the guest (s) alone, 
for example, in a melt or a physical mixture. 

15 Alternatively, the sample will also contain a 
solvent (s) in which the active agent (s) and the 
guest (s) are dissolved, dispersed or otherwise 
disposed. The active agent (s) and the guest (s) may 
be completely or partially soluble in the solvent (s) 

20 or one or more of them may be substantially insoluble 
in the solvents. Accordingly, the sample may be in a 
solution, dispersion, suspension, mixture, slurry or 
emulsion, or other physical state. The sample's 
physical state going into the present methods is not 

25 critical to the broader applicability of the present 
methods, though in some embodiments, use of 
particular physical states for samples can be 
beneficial, as described in more detail herein. For 
example, the present methods may have additional 

30 benefits when the samples are metastable solutions, 
viscous solutions, emulsions or slurries. 

Cocrystallization 
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[00152] In the present methods, the active agent 
and the guest are cocrystalized from the sample using 
a suitable crystallization technique. As used 

herein, crystallization includes any suitable 
5 technique for preparing a crystal from the sample. 

[00153] The crystallization technique (s) employed 
will depend in part on the sample (s). Suitable 
crystallization techniques include cooling, heating, 
evaporation, addition of an antisolvent, reactive 

10 crystallization, and using supercritical fluids as 
solvents. A fluid is an antisolvent with respect to 
a given solution of components to be cocrystallized 
when at least one component is less soluble in that 
fluid than in the solvent used to form the solution ; 

15 preferably, an antisolvent is a fluid in which both 
components are essentially insoluble or have a low 
solubility. Reactive crystallization refers to 

processes where a chemical compound is formed from 
reactants and crystallized substantially 

20 simultaneously, for example, where the reaction is a 
driving force toward crystallization. A 
supercritical fluid is a fluid above its critical 
temperature and critical pressure which combines 
properties of gases and liquids. Examples of 

25 compounds employed as supercritical fluids include 
xenon, ethane and carbon dioxide. 

[00154] Alternatively, the mechanism by which 
crystallization is accompli shied may include gel 
diffusion methods, thin-layer deposition methods, or 
30 other suitable methods. Other thermodynamic and 
kinetic conditions may be employed for 

cocrystallization. Slow cooling of a saturated 

solution is a typical thermodynamic condition. An 
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addition of a solution of the components to be 
cocrystallized to an excess of cold anti-solvent is a 
typical kinetic condition. 

[00155] Additionally, melt crystallization 

5 techniques may be used to generate a cocrystal . 
Through such techniques, the use of a solvent can be 
avoided. In such techniques, formation of crystalline 
material is from a melt of the crystallizing 
components rather than a solution. Additionally, the 
10 crystallization process may be done through 
sublimation techniques . 

[00156] In many embodiments, the samples will 
comprise a solvent. Any suitable solvent can be 
used. Suitable solvents include acetone, 

15 acetonitrile, chloroform, 1 , 4-dioxane , ethanol , ethyl 
acetate, heptane, 2-butanone, methanol, nitromethane, 
tetrahydrofuran, toluene, water, dichlorome thane, 
diethyl ether, isopropyl ether, cyclohexane , 
methylcyclohexane , isopropyl alcohol , 

20 trimethylpentane, n-octane , trichloroethane , 

trif luoroethanol , pyridine, 1-butanol , 

tetrachloroethylene, chlorobenzene, xylene, dibutyl 
ether, tetrachloroethane, p-cymene, dimethyl 

sulfoxide, formamide, and dimethyl formamide . It is 

25 also contemplated that the samples may comprise the 
components to be cocrystallized in two or more 
solvents, either as a homogeneous solution, as an 
emulsion, or in another physical state. 

[00157] The crystallization may be accomplished in 
30 a variety of ways, and preferably includes 
evaporation of the solvent (s). For example, the 
solvent may be evaporated either slowly (for example, 
evaporating to dryness over a time period of four 
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days, alternatively two days or more) or quickly (for 
example, evaporating to dryness over a time period of 
2 4 hours, alternatively under two days) . By vairying 
the rate of evaporation among separate samples, one 
5 can introduce desired variability into a screening 
method. For example, in a screening method, a first 
portion of samples can be subjected to relatively 
slow evaporation, and a second portion of the samples 
can be subjected to relatively fast evaporation. 

10 [00158] In the present methods, ultrasound may be 
applied at different stages of a screening process or 
a crystallization process. For example, a solution 
which comprises the components to be cocrystall ized 
can be sonicated at some point during the screening 

15 process. One may sonicate such a solution before, 
during, or after the initiation of cooling of the 
solution from an under saturated, saturated, or 
supersaturated state. As other examples, one may 
sonicate a solution before, during, or after the 

20 beginning of evaporation of solvent, or before, 
during, or after the addition of an immiscible 
antisolvent to the solution. 

[00159] In the present methods, the crystallizing 
step and the sonicating step can overlap. For 

25 example, where the samples are provided as a solution 
of the components to be cocrystallized in a solvent, 
the crystallizing step may be performed by 
evaporating the solvent, and the sample may be 
sonicated during that evaporation. Furthermore, the 

30 sonication can be periodic during the evaporation. 
For example, the sample can be periodically sonicated 
for about 2 0 seconds, and the periods can be about 3 0 
minutes (in other words, the sample is sonicated for 
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about 2 0 seconds every 3 0 minutes) . Furthermore, the 
sonication can be a single pulse. For example, the 
sonication could be carried out one time for 5 to 40 
seconds or multiple times for a liked period, or for 
5 other suitable period (s) . 

[00160] In the present methods, the samples can 
comprise a solution, suspension (such as a melt) , or 
other mixture of the components to be cocrystallized. 
The sample will typically be prepared by heating 

10 above room temperature to achieve supersaturation of 
the components . It may be desirable to begin cooling 
the samples (for example, to room temperature) before 
the sonicating step. Alternatively, the samples may 
be cooled and sonicated at the same time. 

15 Alternatively, the method can include crash-cooling 
the samples (rapidly lowering the temperature, for 
example, by immersing in an ice bath) before the 
sonicating step. Alternatively, the samples may be 
crash-cooled and sonicated at the same time. 

20 [00161] The present methods can include the step of 
adding a second solvent to a solution containing the 
components to be cocrystallized. For example, the 
second solvent may be added to facilitate 
crystallization . 

25 [00162] The crystallization step can be initiated 
by sonication, and it may additionally be initiated 
by seed materials or other techniques. In the 

various embodiments of the present methods, 
crystallization may start before, during, or after 

30 the application of ultrasound. In many cases, the 
crystallization and sonication steps will overlap. 
For example, sonication may begin before 
crystallization but continue even after 
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crystallization begins. As another example, 

crystallization may begin before sonication. As yet 
another example, the samples may be sonicated in a 
pulsing manner throughout the crystallization 
5 process. Alternatively, sonication may be employed 
to initiate crystallization and be discontinued when 
crystallization (such as nucleation) begins. 

[00163] The sample containing two or more 
components to be cocryst alii zed is provided in a 

10 receptacle suitable for crystallization, such as a 
vial, well-plate or capillary tube. The sample may 
be formed in the receptacle or formed outside the 
receptacle and then placed in it. The components can 
initially be present in the sample below, at or above 

15 the point of saturation at a given temperature at the 
time of placement in the receptacle. Through 
evaporation, the use of an antisolvent, temperature 
variation, and/or other suitable means, the sample 
will reach a point where crystallization begins. 

20 After a suitable amount of time, when a solid or 
semisolid appears, the resulting sample (more 
particularly, the solid formed from the sample) is 
ready for analysis. 

[00164] Crystallization may be performed as a 
25 seeded operation or an unseeded operation. In a 
seeded operation, a selected quantity of seed 
crystals is included in the system. The 
characteristics of the seed crystals typically 
influence the characteristics of the crystals 
30 generated from the system. Crystallization may be 
performed by heterogeneous or homogeneous mechanisms. 
However, it is noted that ultrasound may be applied 
as a way of omitting the presence of seed crystals. 



67 



WO 2005/089375 



PCT/US2005/008746 



[00165] Another technique for cocrystallizing 
chemical substances employs an emulsion. An emulsion 
is a mixture of two or more immiscible liquids where 
one liquid is in a discontinuous phase within the 
5 other liquid. Emulsions are frequently formed and/or 
stabilized by the use of agents called emulsif iers . 
However, sonication of an immiscible mixture of 
solvents also allows the generation of emulsions. 

[00166] The present methods may also include the 
10 step of forming an emulsion comprising two or more 
substantially immiscible solvents and the components 
to be cocrystallized. The emulsion can be formed 
during the sonicating step, wherein an immiscible 
mixture of said solvents is sonicated to form the 
15 emulsion. Alternatively, the emulsion can be formed 
before the sonicating step. 

[00167] Emulsions can be employed as part of a 
screening method and/or solidification method to 
generate additional solid state phases of an active 

20 agent. Emulsions can allow interface between the two 
solvents over a high surface area. At such 

interfaces, nucleation and/or growth of some solid 
state phases may be favored, based on the influence 
of each solvent on the growth of each solid state 

25 phase. 

[00168] An emulsion may be prepared by combining a 
solution of an active agent and a guest in a first 
solvent with a second solvent, wherein the first 
solvent and the second solvent are substantially 
30 immiscible with each other. The combined solvents 
may then be sonicated while evaporating cooling, 
adding and antisolvent, or using other solidification 
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techniques until a precipitate containing the ac tive 
agent and the guest appears. 

[00169] Another technique for cocrystalli zing 
employs a slurry. A slurry is a dispersion of solid 
5 particles in a liquid phase. The liquid plhase 

comprises one or more solvents in which at least one 
of the active agent and a guest is not comple -tely 
soluble. The process of slurrying a metastable form 
of an active agent and/or guest, aiming at finding a 
10 cocrystal or a solvated form, is foreseen to be 
accelerated by the use of ultrasound during the 
slurrying process. 

[00170] The present methods may also include the 
step of forming a slurry comprising a solvent and the 
15 active agent and the guest. The slurry can be f o xmed 
during the sonicating step, wherein a mixture of the 
active agent and the guest and the solvent are 
sonicated to form the slurry. Alternatively, the 
slurry can be formed before the sonicating step. 

20 [00171] Generating a variety of solid state phases 
is an important object of screening. A suffic lent 
number of diverse processes and parameters should be 
employed to maximize the likelihood that a Ihigh 
percentage of possible solid state phases is 

25 generated. Samples should be generated under various 
thermodynamic and kinetic conditions. 

[00172] It is preferable that the generation, of 
solid state phases is carried out under a -wide 
variety of conditions. For example, solids shoul <i be 
30 generated in the presence and absence of var ious 
solvents, as the solvent may play a role in the 
formation of certain forms, and with and witlhout 
sonication. As another example it is also prefer able 
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to prepare solid forms under different conditions of 
temperature and pressure, as different solid forms 
may be favored by different conditions. 

[00173] It is also contemplated that the present 
5 methods are advantageous for generating solid state 
phases from viscous solutions. For example, the 
present methods may be used with samples that are 
solutions having a viscosity greater than about 0.9 
poise before the solution is sonicated. 

10 [00174] It is also contemplated that the present 
methods are advantageous for generating solid state 
phases from amorphous forms of the active agent. 
Samples can be formed or provided by preparing a 
solution from a solvent and an amorphous solid 

15 comprising the active agent. The solvent may be 
sonicated while the amorphous solid is added to the 
solvent . 

[00175] It is contemplated that, in the context of 
a comprehensive screening method, a plurality of 

20 samples can be divided into a large number of sets 
and subsets. A multiplicity of sets and subsets are 
useful so that more than one parameter may be varied 
and the cumulative effect of multiple varied 
parameters may be assessed. For example, a plurality 

25 of samples may be divided into a first set, a second 
set, a third set, and a fourth set. The first set 
and the second set can comprise a solution of the 
active agent in a first solvent or with a first 
guest, while the third set and the fourth set 

30 comprise a solution of the active agent in a second 
solvent or with a second guest. The first set and 
the third set can be sonicated, and the second set 
and the fourth set can be unsonicated. The benefit 
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of this method is that the effects of ultrasonic 
crystallization with different solvents and/or 
different guests can be analyzed and compared. 

5 Detection of Cocrystals and Crystals 

[00176] Cocrystals (as well as other crystals) may 
be detected by x-ray diffraction analysis, Raman 
analysis, or other suitable techniques. The 
observation of physical properties of a solid 
10 (particularly its melting point) which differ from 
the physical properties of the starting materials and 
the polymorphs and/ or solvates and/ or hydrates of the 
starting materials, is an indicator that a cocrystal 
has been formed. 

15 [00177] Cocrystals and other crystals generated 
after crystallization and sonication steps may be 
identified by any suitable method, including but not 
limited to visual analysis (such as when different 
forms exhibit different colors) , microscopic analysis 

20 including electron microscopy (such as when different 
forms happen to have different morphologies) , thermal 
analysis (such as determining the melting points), 
conducting diffraction analysis (such as x-ray 
diffraction analysis, electron diffraction analysis, 

25 neutron diffraction analysis, as well as others) , 
conducting Raman or infrared spectroscopic analysis, 
or conducting other spectroscopic analysis. Any 
appropriate analytical technique that is used to 
differentiate structural, energetic, or performance 

30 characteristics may be used in connection with the 
present methods . 

[00178] In a preferred embodiment, the samples are 
placed in a well plate and then sonicated. The 
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chemical substances solidify in the wells of the well 
plate (for example, a 9 6 -well plate or 3 84-well 
plate) . The solidified chemical substances are then 
analyzed in the well plate by one of the foregoing 
5 analysis techniques, preferably by x-ray diffraction 
(such as transmission x-ray diffraction) and/or by 
Raman spectroscopy. A synchrotron may be used as the 
source of radiation for conducting diffraction 
analyses . 

10 [00179] Synchrotron radiation may be used to study 
structural details of solid samples with a resolution 
not practically attainable using traditional x-ray 
instrumentation. This may enable differentiation 
between different solid state phases that is not 

15 attainable with other x-ray radiation sources. 

[00180] The present methods can significantly 
assist in the identification of the possible 
cocrystals of a chemical substance (s) . For example, 
the present methods can be used as part of a 

20 screening method and can improve the likelihood of 
identifying a solid state phase having properties 
such as better stability, bioavailability, 
solubility, or absorption characteristics. In some 
cases, an identified cocrystal of an active agent and 

25 a guest may have better biological activity than a 
crystal of the active agent. 

[00181] After samples (including a solution, 
emulsion, slurry, or mixture containing the active 
agent and guest) are placed in a receptacle, the 
30 receptacle may be centrifuged. Centrif ugation may be 
employed for a variety of reasons. First, use of a 
centrifugal evaporator may assist evaporation while 
concentrating solid or semisolid material at one end 
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of a capillary space. This has advantages in 

connection with in-situ analysis, in that the 
generated form will be located at a consistent place 
in the receptacle. Also or alternatively, 

5 centrifuging may be used to provide additional 
environmental variation, which is desirable in a 
screening method. 

EXAMPLE 1 

[00182] In this Example, a new solid form of 
10 sulf athiazole was prepared from solution in 
acetonitrile using sonication. This form was not seen 
without sonication under the same conditions. Form 
II of sulf athiazole was generated without sonication. 

[00183] A saturated solution of sulf athiazole in 

15 acetonitrile at 45°C was prepared, filtered hot and 
split between two pre-heated 1-dram vials (about 1ml 
each) . The samples were left to slowly cool to room 
temperature. One sample was then nucleated by 
ultrasound treatment using 5 pulses of one second 

20 each at 2 0 kHz, amplitude control set at 40, using a 
Cole Palmer ultrasonic processor CP13 0 fitted with a 
6mm tip stainless steel probe, while the other sample 
was left undisturbed (unsonicated) . Both samples were 
then left to evaporate slowly to dryness . XRPD 

25 patterns of the sonicated and unsonicated samples 
showed that the sonicated sample gave an unknown 
pattern (Figure 1) whereas the unsonicated sample 
yielded the known Form II of sulf athiazole (Figure 
2) . The sonicated sample is believed to be a novel 

30 solid form of sulf athiazole . 
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EXAMPLE 2 

[00184] In this Example, an unusual solid form of 
an acetone solvate of sulf athiazole was prepared. 
Without sonication, this form was only seen in a 
5 mixture with the known form of an acetone solvate of 
sulf athiazole . 

[00185] A saturated solution of sulf athiazole in 
acetone at 45 °C was prepared, filtered hot and split 
between two pre-heated 1-dram vials (about 1ml each) . 

10 The samples were left to slowly cool to room 
temperature. One sample was then nucleated by 
ultrasound treatment using 5 pulses of one second 
each at 2 0 kHz, amplitude control set at 40, using a 
Cole Palmer ultrasonic processor CP13 0 fitted with a 

15 6mm tip stainless steel probe, while the other sample 
was left undisturbed (unsonicated) . Both samples were 
then left to evaporate slowly to dryness. XRPD 
patterns of the sonicated and unsonicated patterns 
showed that the sonicated sample gave an unknown 

20 pattern (Figure 3) whereas the unsonicated sample 
yielded a mixture of this same form with the known 
acetone solvate of sulf athiazole (Figure 4) . The 
sonicated sample is believed to contain an unusual 
solid form which is novel in its purity. 

25 EXAMPLE 3 

[00186] In this Example, a new DMSO solvate of 
carbamazepine was prepared. 

[00187] Three lOOjLtl samples of a saturated solution 
of carbamazepine in DMSO at 5 0°C were placed in 3 
30 pre-heated HPLC vials. The samples were allowed to 
cool to ambient temperature. One sample was nucleated 
by ultrasound treatment (5 one-second pulses, 2 0 kHz, 
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amplitude control set at 40, using the Cole Palmer 
ultrasonic processor with a 3mm tip stainless steel 
probe) , while another was stirred using a stir bar 
and the other was left undisturbed (unsonicated) . 
5 While the sonicated sample yielded a new DMSO 
solvate, the other samples remained as solutions 
indefinitely. The XRPD pattern of the new DMSO 
solvate is shown in Figure 5. 

EXAMPLE 4 

10 [00188] In this Example, a new form of 
sulf athiazole was made from a sonicated 
supersaturated solution in methylethylketone. 

[00189] A saturated solution of sulf athiazole in 
methylethylketone at 5 5°C was split in 3 pre-heated 

15 vials (about 0.5-1 ml each). The samples were crash- 
cooled by placing them in an ice/water bath. One 
sample was then sonicated for five minutes (amplitude 
2 0 kHz, amplitude control set at 40, using the Cole 
Palmer ultrasonic processor with a 6mm probe) , while 

20 another was stirred using a magnetic stir bar. The 
last sample was left undisturbed. The three samples 
were then placed in the refrigerator (5-6°C) . While 
the sonicated sample was found to have crystallized, 
the unsonicated samples remained indefinitely as 

25 solutions (still solutions after three weeks) . The 
solids in the sonicated sample were filtered and an 
XRPD pattern taken (Figure 6) , indicative of an 
unknown form, and it was determined that this solid 
was unsolvated according to TGA and DSC scans. 

30 EXAMPLE 5 

[00190] In this Example, crystallization of the 
most stable form of 4-methyl-2 -nitroacetanilide was 
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performed on a small scale. The compound 4-methyl-2- 
nitroacetanilide is known to crystallize in three 
polymorphic forms, White, Amber, or Yellow. The 
compound is known as "WAY" due to the colors of its 
5 forms. The relative stability of the three forms has 
been studied and it was demonstrated that the white 
form was the most stable form, and the yellow form 
was more stable than the amber form. (See, for 
example, Yeadon, PhD thesis, Burnel University, West 

10 Yorkshire, UK (1985), and Xiaorong He, "Thermodynamic 
and kinetic control of the crystallization of 
polymorphs", PhD thesis, Purdue University, West 
Lafayette, Indiana USA (2000)). The least stable 
amber form has rarely been seen. All three crystal 

15 structures have been solved and published. (See, for 
example, Moore et al . , "Yellow and white forms", J. 
Cryst. Spect. Res., 13, 279 (1983), and Moore et al . , 
"Amber form", J. Cryst. Spect. Res., 14, 283 (1984). 

[00191] Sixty-four evaporative experiments in 
20 various solvents and combinations of solvents (32 
sonicated samples and 32 unsonicated samples) were 
carried out on the compound WAY. 

[00192] A weighed amount of the compound WAY was 
placed in a vial and a measured volume (V) of solvent 

25 added (solvent 1), so as to dissolve the solids. In 
some samples, an additional volume of a second 
solvent (solvent 2) was added to the solution. All 
solutions were filtered using a 0.2 jum nylon filter 
and split 4-ways into 4 1-dram vials. The vials were 

30 then covered individually with aluminum foil. The 
aluminum foil was pierced with one hole for slow 
evaporations (SE) and 5 holes for fast evaporations 
(FE) . Half of the vials were then sonicated twice a 
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day, every day, until complete evaporation of the 
solvents. The other half of the vials were left to 
evaporate undisturbed. Table 1 summarizes the 

solvent conditions used for these evaporations, each 
set of solvent conditions being used for four vials 
(two for samples to be sonicated while evaporating 
(SE and FE) , two for control experiments without 
sonication (SE and FE) ) . 



TABLE 1 

Solutions used for crystallization of 
4-methyl-2-nitroacetanilide 



WAY (mg) 


Solvent 1 


V (SI) 


Solvent 2 


V (S2) 


146.3 


1 , 4-dioxane 


3 ml 


- 


- 


149 . 8 


acetone 


3 ml 


- 


- 


155 .2 


tetrahydrof uran 


3 ml 






149 .9 


ethanol 


10 ml 






147 .7 


2-butanone 


3 ml 






155 . 6 


di chorome thane 


1 ml 






146.2 


chloroform 


1 ml 






155 . 0 


tr i f luroethanol 


1 ml 






151. 0 


ethyl acetate 


3 ml 






148.9 


dichloroe thane 


1 ml 






149.1 


pyridine 


1 ml 






156 . 5 


methanol 


5 ml 






150.2 


acetonitrile 


2 ml 






144.9 


dichloromethane 


2 ml 


ni trome thane 


2 ml 


155 . 5 


dichlorome thane 


2 ml 


heptane 


2 ml 


146 .7 


trif luoroethanol 


2 ml 


water 


2 ml 


154.3 


acetone 


3 ml 


toluene 


1 ml 


146.4 


acetone 


3 ml 


water 


1 ml 



[00193] The results are presented in Table 2, 
showing the occurrences of mixtures of the white and 
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yellow solid forms and of the most stable solid form 
of the compound, the white form of WAY. All other 
solids were the faster growing, less stable yellow 
form. These results show that using ultrasound as 
5 part of a screening process can increase the 
likelihood of obtaining the possible solid forms of a 
chemical substance. These results also show that 
using ultrasound in a crystallization process can 
facilitate the generation of the most stable form of 
10 the chemical substance. 



TABLE 2 





Sonicated 


Sonicated 


Unsonicated 


Unsonicated 


Evaporative 
conditions 


SE 


FE 


SE 


FE 


# of 
samples 


16 


16 


16 


16 


Solids 


16 


16 


14 


16 


White + 

yellow 

mixture 


5 


3 


1 


1 


Pure White 
Form 


4 


2 


0 


1 



EXAMPLE 6 

[00194] In this Example, a micro-scale 

15 crystallization study was performed to yield the most 
stable form of 4-methyl-2 -nit roacet anil ide (WAY) . 

[00195] Solutions of WAY were prepared in various 
solvents by dissolution of a weighed amount of the 
solid compound in a measured volume of solvent 
20 (solvent 1) - These solutions were then filtered using 
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a 0.2/xm nylon filter. The weights and volumes used to 
prepare each solutions are summarized in Table 3 . 

TABLE 3 

Summary Table Of Experimental Conditions For 
5 The Preparation Of Solutions Of Way 



WAY (mg) 


Solvent 


V (ml) 


103 .2 


chloroform 


5.16 


107 . 7 


1 , 4-dioxane 


5 . 37 


101.9 


acetone 


5.1 


1O0.8 


tetrahydrof uran 


5 . 04 


112 . 7 


ethanol 


11 . 3 


105.7 


2-butanone 


5 .27 


108.6 


acetonitrile 


5 . 43 


94.0 


methanol 


4 . 7 



[00196] Each solution was then used directly or was 
diluted with a second solvent in a 3:1 ratio of the 
first solvent to the second solvent. Aliquots of 

10 2 00/xl of the solutions were placed in wells of a flat 
bottom polypropylene 96-well plate and covered by a 
polypropylene mat. The mat was pierced to provide 
one hole per well. Two identical plates were 
prepared- The solvent (s) used in each of the wells 

15 are shown in Table 4. One plate was sonicated for 2 0 
seconds every 3 0 minutes until evaporation to dryness 
of all or the majority of the samples in each well. 
Sonication was performed using a Misonix 3000 
sonicator with microplate horn. The second plate was 

20 kept undisturbed (unsonicated) during the time of the 
evaporation . 
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[00197] In Table 4, the solvent mixtures are 
described as X : Y volume : volume ratio of solvents. In 
Table 4, the following abbreviations are used: AC = 
acetone; AN = acetonitr ile ; CH = chloroform; DX = 
5 1 , 4-dioxane; EO = ethanol; EA = ethyl acetate; HE = 
heptane; MK = 2-butanone; MO = methanol, NI = 
ni trome thane ; TH = tetrahydrof uran; TO = toluene; WA 
= water . 

TABLE 5 

10 Summary Table Of Results Obtained For The Sonicated 

Plate 

i 

[00198] Table 5 shows which solid form of WAY was 
generated in each of the wells of the 9 6 -well plate 
that was sonicated. 

15 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


A 


Y 


W 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


B 


NC 


NC 


N 


N 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


C 


W 


W 


Y 


Y 


NC 


W 


W 


W 


Y 


Y 


W 


W 


D 


W 


W 


W 


W 


Y 


Y 


W 


W 


W 


W 


W 


Y 


E 


NC 


NC 


NC 


NC 


NC 


Y 


NC 


Y 


NC 


NC 


NC 


NC 


F 


W 


NC 


W 


NC 


NC 


W 


W 


Y 


W 


Y 


W 


W 


G 


Y 


W 


W 


NC 


NC 


W 


w 


NC 


W 


NC 


Y 


Y 


H 


W 


W 


W 


W 


W 


Y 


w 


W 


NC 


W 


Y 


Y 



[00199] In Table 5, the following abbreviations are 
used: Y = Yellow form; W = White form; N = Nucleated 
= mostly liquid with a small fraction of 
20 indeterminate solids; NC = Not Crystallized). 
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TABLE 6 

Summary Table Of Results Obtained. For The Unsonicated 

Plate 

[00200] Table 6 shows which solid form of WAY was 
5 generated in each of the wells of the 9 6 -well plate 
that was not sonicated. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


A 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


W 


Y 


B 


NC 


NC 


N 


N 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


C 


Y 


Y 


Y 


Y 


Y 


NC 


Y 


Y 


Y 


Y 


Y 


Y 


D 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


E 


NC 


NC 


NC 


NC 


NC 


NC 


Y 


Y 


NC 


Y 


NC 


NC 


F 


Y 


Y 


Y 


Y 


NC 


NC 


NC 


NC 


Y 


Y 


Y 


NC 


G 


Y 


Y 


Y 


Y 


NC 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


H 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


NC 


Y 


Y 



[00201] In Table 6, the following abbreviations are 
10 used: Y = Yellow form; W = White form; N = Nucleated 
= mostly liquid with a small fraction of 
indeterminate solids; NC - Not Crystallized . 

[00202] This shows that a screening process in 
which samples are sonicated yielded more occurrences 
15 of the most stable (but less- frequently generated) 
white form. 

EXAMPLE 7 

[00203] In this Example, a micro-scale 

crystallization study of sulf amerazine was performed. 
20 The study showed that sonication facilitated the 
generation of a dif f icult- to-make more stable form. 

[00204] Sulf amerazine is known to crystallize in 
two polymorphic forms, Form I and Form II, with Form 
I being the most commonly encountered form. Despite 
25 the elusive character of Form II, it has been 
demonstrated that Form II was the most stable form at 
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room temperature. Zhang et al., J. Pharm. Sci . , 
91(4), 1089-1100 (2002). 

[00205] Solutions of sulf amerazine at a 

concentration of lOmg/ml were prepared in acetone and 
5 in tetrahydrofuran by dissolution of a weighed amount 
of sulf amerazine in a measured volume of solvent. The 
solutions were then filtered using a 0.2/xm nylon 
filter. Aliquots of 150/xl of solution (acetone or 
tetrahydrofuran) were added to 5 0/xl of a second 

10 solvent in the wells of a flat bottom polypropylene 
9 6-well plate. The plate was covered by a 

polypropylene mat, and the mat was pierced with one 
hole per well. Two identical plates were prepared. 
One of the plates was sonicated for 2 0 seconds every 

15 3 0 minutes until evaporation to dryness of all 
samples in each well. Sonication was performed using 
a Misonix 3000 sonicator with microplate horn. The 
second plate was kept undisturbed (unsonicated) , 
during the time of the evaporation. Table 7 

20 summarizes the results obtained for the sonicated and 
unsonicated plates for each condition of evaporation. 
The dif f icult- to-make but more stable Form II was 
found in the sonicated plate but not in the 
unsonicated plate. 

25 TABLE 7 



Conditions Of Evaporations From Mixture Of Solvents 



Solvent 1 


Solvent 2 


Sonicated 


Non- 
sonicated 


Form 


Form 


acetone 


Acetonitrile 


II a 


I a 


acetone 


Chloroform 


I 


I 


acetone 


1 , 4-dioxane 


I 


A c 


acetone 


Ethanol 


I 


I 


acetone 


ethyl acetate 


I 


I 


acetone 


Heptane 


I 


I 


acetone 


2 -butanone 


I 


I 
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acetone 


Methanol 


I 


I 


acetone 


Ni trome thane 


II 


I 


acetone 


Te t r ahydr o fur an 


I 


I 


acetone 


Toluene 


I 


I 


acetone 


Water 


I 


I 


tetrahydrofuran 


Acetone 


I 


I 


tetrahydro fur an 


Acetonitrile 


I 


I 


tetrahydrofuran 


Chloroform 


I 


I 


tetrahydrofuran 


1 , 4-dioxane 


I 


T\ C 

A 


tetrahydrofuran 


Ethanol 


I 


I 


tetrahydrofuran 


ethyl acetate 


I 


I 


tetrahydrofuran 


heptane 


I 


I 


tetrahydrofuran 


2 -butanone 


I 


i 


tetrahydrofuran 


methanol 


I 


i 


tetrahydrofuran 


ni trome thane 


I 


i 


tetrahydrofuran 


toluene 


I 


i 


tetrahydrofuran 


Water 


I 


i 



a duplicate experiment gave the same result 
b duplicate experiment gave form I 
c new form 

5 



[00206] In this example, the elusive, more stable 
Form II of sulf amerazine was generated toy a 
crystallization process that included ultrasound 
application, but was not generated without ultrasound 

10 application. This example shows that a screening 
process that includes sonication is more likely to 
generate the more stable solid forms of the chemical 
substance. This example also demonstrates that it 
may be desirable to include some unsonicated samples 

15 in a screening process, as this can increase the 
likelihood of obtaining the possible solid forms of 
the chemical substance. 

EXAMPLE 8 

[00207] In this Example, the dif f i cult-to-make Form 
20 I of sulf athiazole was generated by crystallization 
from a solvent mixture with sonication used to form 
an emulsion. 
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[00208] Sulfathiazole Form I is a disappearing 
polymorph, today rarely seen crystallized directly 
from solution. This result is of interest for 
polymorph screening purposes . Blagden et al . , 

5 "Crystal structure and solvent effects in polymorphic 
systems: sulfathiazole, " J. Ctiem. Soc . Faraday, 94, 
1035-1045 (1998) 

[00209] A 500jUl aliquot of a saturated solution of 
sulfathiazole in ethanol at 50°C was filtered hot and 

10 added to 5 00jul of warm p-cymene in a pre-heated 1- 
dram vial on a hotplate at 55°C. The biphasic sample 
was then sonicated while evaporating until a 
precipitate appeared (40 minutes sonication, using a 
Cole-Palmer ultrasonic processor fitted with a 6mm 

15 tip stainless steel probe, amplitude control set at 
60) . The solids obtained were filtered and analyzed 
by XRPD. The XRPD pattern was characteristic of 
sulfathiazole Form I (Figure 7) . 

EXAMPLE 9 

20 [00210] In this example a pol ymorph screen is 

carried out. Solutions of chem_ical substance A in 
the following solvents or solvent mixtures (with 
volume : volume ratio indicated) are prepared by 
robotic weighing of chemical substance and solvent 

25 delivery and mixing: acetone, a cetoni trile , 

chloroform, 1,4-dioxane, ethanol, ethyl acetate, 
heptane, 2-butanone, methanol, mi trome thane, 
tetrahydrofuran, toluene, water , di chlorome thane , 
diethyl ether, isopropyl ether, cyclohexane, 

30 methyl cyclohexane, isopropyl alcohol, 

trimethylpentane , n-octane , tri chloroethane , 
trif luoroethanol , pyridine, 1-boj.tanol , 
tetrachloroethylene, chlorobenzene, xylene, dibutyl 
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ether, tetrachloroethane, p-cymene, dimethyl 
sulfoxide, formamide, dimethyl formamide, 2:1 
methanol : acetoni trile , 2 : 1 methanol : dichlorome thane, 
3:1 methanol : ethyl acetate, 4:1 methanol : methyl- tert- 
5 butyl ether, 1:1 methanol : 2 -butanone , 3:1 
trif luoroethanol : isopropyl acetate, 2 : 1 
trif luoroethanol : isopropyl ether, 1 : 1 

trif luoroethanol : nitrome thane , 1 : 5 water : acetone, 1 : 4 
water : acetoni trile, 1:5 water : dioxane, 1:9 water: 2- 
10 propanol , and 1 : 5 water : tetrahydrof uran . 

[00211] Aliquots of 200 pL of each solution are 
delivered in duplicate using a liquid handler to the 
wells of a 96 well plate. Concentrations of the 
solutions are selected such that the final amount of 

15 chemical substance in each well is between 0.1 mg and 
1.0 mg. The well plate body is made of 

polypropylene. The well plate is a thin bottom well 
plate suitable for x-ray diffraction analysis of 
crystals in the well plate. Two wells contain 

20 samples of an x-ray powder diffraction standard. The 
well plate solutions are left uncovered and are 
allowed to evaporate to dryness while being sonicated 
for 2 0 seconds every hour using a Misonix 3 00 0 
sonicator with microplate horn. Nitrogen flow into 

25 wells is used when evaporation needs to be 
facilitated. The well plate is mounted on edge on 
the stage of a Bruker D8 microdif f ractometer with the 
well openings facing the x-ray source. The solids at 
the bottom of each well are analyzed by automated 

30 stage movement. It is expected that a useful variety 
of different solid forms of the chemical substance 
will be produced in the wells. 

EXAMPLE 10 
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[00212] Cocrystals of fluoxetine HClrbenzoic acid 
were formed using the following procedures. A 
solution of fluoxetine HCl and benzoic acid in 
acetonitrile was prepared. A physical mixture of 
5 fluoxetine HCl and benzoic acid in a 1:1 molar ratio 
was used to make a solution having a concentration of 
about 200 mg/mL. The solution was placed in four 96- 
well plates. The only difference among well plates 
was the amount of solution put into each well. Two 

10 well plates were charged with 15 ]ih per well, and two 
plates were charged with 50 pL per well. One of the 
well plates containing 15 yL samples and one of the 
well plates containing 5 0 pL samples were sealed and 
left standing at room temp. The other well plate 

15 containing 15 pL samples and the other well plate 
containing 5 0 pL samples were sealed and sonicated 
with a Misonix 96-well plate sonicator. 

[00213] None of the wells in the 15 pL plates 
(either standing or sonicated) nucleated (even after 
20 very strong sonication with the Misonix plate 
sonicator or the probe) . The plate left standing at 
room temp with 5 0 pL volumes nucleated in about 15% 
of the wells nucleated on standing (but the majority 
of the wells had benzoic acid growth, not cocrystal 
25 nucleation) . For the 5 0 p.L plate that was sonicated, 
almost half of the wells nucleated (with only one 
well of benzoic acid and the rest as cocrystal) . 

[00214] In a system comprising a 1:1 molar ratio of 
fluoxetine HCl and benzoic acid in acetonitrile, 
30 concentrations of about 2 00 mg/ml of the API: guest 
mixture in CH 3 CN (acetonitrile) were used. Nucleation 
could be caused by sonication in a concentration 
range of from about 35 to about 100 mg/ml. 
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Sonication indicates a clear advantage in this case 
of intermediate concentrations. Almost all of the 
samples having a concentration of 2 00 mg/ml nucleated 
with sonication using either a probe or the well- 
5 plate sonicator. In contrast, about 15% of the wells 
in a plate at 200 mg/ml nucleated the cocrystal 
without sonication . 



EXAMPLE 11 

10 [00215] Cocrystal screening of chlorzoxazone is 
carried out using the following procedures . 
Solutions of chlorzoxazone and various guests are 
prepared in acetonitrile, methanol, aqueous ethanol, 
and acetone in 1:1 molar ratios having a 

15 concentrations of about 10 mg/mL. The guests used 
include benzoic acid, gallic acid, and 2,5- 

dihydroxybenzoic acid. Aliquots of 2 0 microliters 

of the solutions are placed in different capillary 
tubes. The samples are sonicated for 1 minute by 

20 placement of the capillary tubes in a sonication bath 
after the volume of the solutions are reduced to the 
point where both components are supersaturated. This 
concentration is calculated based on the solubility 
of the individual components. The sonication is 
25 repeated every hour for 24 hours as the solutions 
evaporate. A duplicate set of capillary tubes is 
allowed to evaporate at room temperature without 
sonication . 

[00216] Solids are present in most of the capillary 
30 tubes and are analyzed by Raman spectroscopy and by 
x-ray powder diffraction. It is expected that a 
number of cocrystals are present in the sonicated 
capillary tubes and that different polymorphs, 
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hydrates, or solvates of the cocrystals may also be 
present. It is expected that solids in the 

unsonicated capillary tubes will have a different 
variety of solid forms present compared to the 
5 sonicated samples and that there will not be as many 
cocrystals formed. 

[00217] This example demonstrates the use of 
capillary tubes for cocrystallization . This example 
also demonstrations that samples having low 
10 concentrations and/or low volumes may be employed in 
a cocrystallization process . 



EXAMPLE 12 

[00218] Cocrystal and salt screening of imipramine 

15 hydrochloride is carried out using the following 
procedures. Solutions of imiprimine hydrochloride 
and various guests are prepared in acetonitrile , 
methanol, aqueous ethanol, and acetone in 1:1 molar 
ratios having a concentrations of about 10 mg/mL. 

20 The guests include benzoic acid, gallic acid, and 
2 , 5-dihydroxybenzoic acid. Aliquots of 100 

microliters of the solutions are placed in different 
wells of 9 6 -well polypropylene plates that have thin 
walls. The plates are sonicated for 1 minute in a 

25 sonication bath after the volume of the solutions are 
reduced to the point where both components are 
supersaturated. This concentration is calculated 
based on the solubility of the individual components. 
The sonication is repeated every hour for 24 hours as 

30 the solutions continue to evaporate . A duplicate set 
of well plates is allowed to evaporate at room 
temperature without sonication. 
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[00219] Solids are present in most of the wells and 
are analyzed in situ, automatically by transmission 
x-ray powder diffraction through the well plates. It 
is expected that a number of cocrystals and/or salts 
5 are present in the sonicated plates and that 
different polymorphs, hydrates, solvates, desolvates, 
and dehydrates of the cocrystals and/ or salts may 
also be present. It is expected that solids in the 
unsonicated plates will have a different variety of 
10 solid forms present compared to the sonicated samples 
and that there will not be as many cocrystals and/or 
salts formed. 



[00220] All patents, test procedures, and other 
15 documents cited herein, including priority documents, 
are fully incorporated by reference to the extent 
such disclosure is not inconsistent with this 
invention and for all jurisdictions in which such- 
incorporation is permitted. 

20 [00221] While the present invention has been. 
described and illustrated by reference to particular- 
embodiments, it will be appreciated by those of 
ordinary skill in the art that the invention lends 
itself to many different variations not illustrated 

25 herein. For these reasons, then, reference should be 
made solely to the appended claims for purposes of 
determining the true scope of the present invention. 

[00222] Although the appendant claims have single 
appendencies in accordance with U.S. patent practice,. 
30 each of the features in any of the appendant claims 
can be combined with each of the features of otherr 
appendant claims or the main claim. 
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Table 8 

10 -camphor sulfonic acid 
10-undecylenic acid 

1 - hydroxy- 2 -naphthoic acid 

2 . 4- dihydroxybenzoic acid 

2 . 5- dihydroxybenzoic acid 

2 - aminopr op i oni c acid 
2-ethylbutyrinc acid 

2 - f ur ancarboxyl i c acid 

2 - mercaptobenzoiq acid 

3 - methylbutanoic acid 

3- phenylpropionic acid 

4- aminobenzoic acid 

4 -aminosalicylic acid 

4-hydroxybenzoic acid 

adipic acid 

alginic acid 

anisic acid 

arginine 

ascorbic acid 

asparagine 

aspartic acid 

aspirin 

benzenesulf onic acid 
benzoic acid 
4-acetamidobenzoic acid 
bet a -alanine 
camphoric acid 
camphor sulf onic acid 
carbonic acid 
cholic acid 
cinnamic acid 
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citric acid 
cyclamic acid 
cyclohexanecarboxylic acid 
cyclohexyl acetic acid 
cysteine 

diphenylacetic acid 

dodecyl sulfonic acid 

ethane- 1, 2-disulfonic acid 

ethane sulfonic acid 

ethane sulfonic acid, 2 -hydroxy 

ethylenediaminetetraacetic acid 

ethylsulfuric acid 

fumaric acid 

galactaric acid 

gallic acid 

gentisic acid 

glucoheptonic acid 

gluconic acid 

glutamic Acid 

glut amine 

glutaric acid 

glutaric acid, 2-oxo- 

glycine 

glycolic acid 

hippuric acid 

histidine 

hydroxyprol ine 

isoleucine 

lactobionic acid 

lauric acid 

leucine 

levulinic acid 
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lysine 

maleic acid 

malic acid 

malonic acid 

mandelic acid 

m-methoxybenzoic acid 

naphthalene- 1, 5-disulfonic acid 

naphthalene- 2 -sulf onic acid 

n-decanoic acid 

niacin 

nicotinic acid 
n-tetradecanoic acid 
oleic acid 
o-methylbenzoic acid 
orotic acid 
orthoboric acid 
o-toluic acid 
p-acetamidobenzoic acid 
palmitic acid 
pamoic acid 
phenoxyacetic acid 
phenylacetic acid 
phenyl al anine 
picric acid 
pivalic acid 
proline 

p-toluenesulf onic acid 
pyroglutamic acid 
pyruvic acid 
salicylic acid 
sebacic acid 
serine 
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sorbic acid 
stearic acid 
succinic acid 
sulfosalicylic acid 
tartaric acid 
terephthalic acid 
thiocyanic acid 
threonine 
tiglic acid 
tryptophan 
tyrosine 
valeric acid 
val ine 
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Table 9 



Name 


CAS # 


Potassium bicarbonate 


298-14-6 


Potassium carbonate 


584-08-7 


Potassium chloride 


7447-40-7 


Potassium hydroxide 


1310-58-3 


Potassium metabisulf ite 


16731-55-8 


Potassium nitrate 


7757-79-1 


Potassium nitrite 


775B-09-0 


"Potassium permanganate 


7722-64-7 


Potassium persulfate 


7727-21-1 


Potassium phosphate, dibasic 


2139900 


Potassium Phosphate Monobasic 


7778-77-0 


potassium phosphate, tribasic, 
n- hydrate 


7778-53-2 


Potassium sulfate 


7778-80-5 


Sodium bicarbonate 


144-55-8 


Sodium bisulfite 


7631-90-5 


Sodium borohydride 


16940-66-2 


Sodium carbonate 


497-19-8 


Sodium Carbonate Monohydrate 


1486118 


Sodium chloride 


7647-14-5 


Sodium dithionite 


7775-14-6 


Sodium fluoride 


7681-49-4 


Sodium hexametaphosphate 


10124-56-8 


Sodium hydroxide 


1310-73-2 


Sodium hypochlorite 


7681-52-9 


Sodium Metabisulf ite 


7681-57.-4 


Disodiurn metasilicate 


6834-92-0 


sodium monophosphate 


7681-53-0 


Sodium nitrate 


7631-99-4 


Sodium nitrite 


7632-00-0 


sodium hydrogen phosphate 


7558-79-4 
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Name 




Sodium Phosphate Monobasic 


7558-80-7 


Sodium Pyrophosphate 


7722-88-5 


Sodium silicate 


1344-09-8 


Sodium Sulfate Decahydrate 


7727-73-3. 


Sodium sulfite 


7757-83-7 


Sodium Thiosulfate 
Pent ahydr ate 


10102-17-7 


Calcium acetate 


5743-26-0 


Calcium Carbonate 


471-34-1 


Calcium Chloride Dihydrate 


10035-04-8 


Calcium gluconate 


299-28-5 


Calcium hydroxide 


1305-62-0 


Calcium oxide 


1305-78-8 


Calcium phosphate, dibasic 


7757-93-9 


Calcium Phosphate Monobasic. _ _ 


7758-23-8 


Calcium sulfate 


7778-18-9 


Magnesium hydroxide 


1309-42-8 


Magnesium Sulfate Heptahydrate 


10034-99-8 


Aluminum 


7429-90-5 


Aluminum ammonium sulfate 


7784-26-1 


Aluminum chloride 


7446-70-0 


Aluminum hydroxide 


21645-51-2 


Aluminum potassium sulfate, 
dodecahydrate 


7784-24-9 


Orthoboric acid 


10043-35-3 


formal dehyde 


—J W w W w 


DL- Isoleucine 


443-79-8 


(2S , 7S) - (-) -Cystine 


56-89-3 


DL- Al anine 


302-72-7 


beta-Alanine 


107-95-9 


(S) - ( + ) -Arginine 


74-79-3 
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Name 


CAS # 


(S) -(-) -Cysteine 


t><5 - U - Tt 


DL-Glutamic acid 


01/ 03 


Glycine 




(S) - (-) -Histidine 


/1-UU-l 


(S) - {+) -Lysine 


D b - £5 / -L 


DL- Methionine 




DL - Phenyl al anine 




(gj i - (-) - Phenylalanine 




D- ( + ) -Proline 




(S) - (-) - Tryptophan 


/ .5 — ^ -> 


(S) - (-) -Tyrosine 


£ n - 1 r - a 

Oil lO 


Carvone 




Citral 




Ethyl butyrate 




Isobutyl propionate 


-c:-£-n --A-9-— -1 


Methyl butyrate 




n- Propyl acetate 




Isobutyl formate 




Benzyl acetate 




6 -Methyl - 5 - hept en- 2 - one 




Butyl acetate 




Ethyl acetoacetate 


1/11 - Q7-Q 


Isopentyl Acetate 


123-92-2 


Cinnamaldehyde 


104-55-2 


Methyl fc>enzoate 


93-58-3 


Butyl sulfide 


544-40-1 


Ethyl bensoate 


93-B9-0 


2 , 4-Hexa.dienoic acid, 
potassium salt, (E,E)- 


24634-61-5 


Potassium bitartrate 


868-14-4 


Laurie acid 


143-07-7 
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Name 


CAS # 


Benzyl benzoate 


XA u - D X - *± 


Picric acid. 


DD.QD-1 


Benzoyl peroxide 


i?4 — J> o — \J 


Palmitic acid 


57 -1U- J 


Dibutyl ph.th.al ate 


O A H A — O 

84 - / 4 - ^ 


Stearic acid 


57-11-4 


Succinic anhydride 


>i Aft *5 A C 

108-3 0 - d 


Diethyl enetrianiine 


111-4 U - U 


Diethanol amine .. . 


i 1 1 - A')-'? 


Benz aldehyde 




Phenethyl amine 


b^t — u-** — u 


S a 1 i cy 1 vial dehy de 


y U — U <s - o 


Sodium benzoate 


cro o _ -a 9 _ 1 

DJZ J6 1 ... 


Cinnamic acid 


con _ do_ Q 
b^x — o-s — 


Triethanol amine m 


J.UZ- 7 J. — o 


L- ( + ) -Tartaric Acid 


o / - o — ^ , . ,,, 


Eugenol 


/ — D .5 — U 


D-mannitol 


c Q C — P. 


Butyl paraben 


y 4 - ^ b - o 


Benzoin 




Diethyl phthalate 




Oleic acid 


X X & O \J X 


Sodium lactate 


l £a J- l —> , _ _, 


Indole 


n Ofi-77-5 


ethyl lactate 


/ o *± — j _. ,. 


rri n' no! i n ff> 


91-22-5' 


Thymol 


89-83-8 


Methyl axithr ani late 


134-20-3 


Methyl salicylate 


119-36-8 


Diethyl malonate 


105-53-3 


Citric acid 


77-92-9 
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Name 


it 


Sodium dodecyl sulfate 




Morpholine 


XIU — 2? -L o 


Furfural 


98-01-1 


Niacin 


59-67-6 


Choline chloride 


67-48-1 


T>-Mpnfchol 


2216-51-5 


M» en- inos itol 


B7-89-8 


ethvl enedi amine tetraace tic 
acid 


60-00-4 


EDTA, calcium derivative, 
di sodium salt 


J - y 


Calcium pantothenate 


lj /-UO-D 


Riboflavin 


D "2 o Q C 


Zinc carbonate 




Amyl alcohol 


/ X — ^fc x - u 


Mineral oil 




Triton(R) X-100 




Ac et aldehyde 


ic _ n 7 - n 


Acetic Acid 


- X 7 - / 


Acetone 


C *7 C A 1 


Ac e t ophenone 


9B-00-2 


4-Aminobenzoic- acid 




Anisole 


_LUU-©p-J> 


Vitamin C 


DU-Ol- / 


Benzoic Acid 


c c _ q c _ n 


& ipxieny jl 


92-52-4 


2 -Methyl - 1 -propanol 


78-83-1 


n-Butanol 


71-35-3 


n-Butyl amine 


109-73-9 


ethyl acetate 


141-78-6 


Caffeine 


58-DB^2 
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Name 


CAS 5F 


Chloroacetic Acid 


79-11-8 


Dichloroacetic Acid 


79-43-6 


Diethyl amine 


109-89-7 


Ethanol Amine 


141-43-5 


n-Butyric Acid 


107-92-6 


Ethyl enedi amine 


107-15-3 


Formic acid 


64-18-6 


n-Hexanol 


111-27-3 


Methanol 


67-56-1 


Methyl Acetate 


79-20-9 


Methyl 4 - hydr oxyben z oa t e 


99-76-3 


m-Cresol 


10B-39-4 


p-Cresol 


106-44-5 


Phenol 


108-95-2 


n-Propanol 


7 1-2 3 -"B 


Propionic Acid 


79-09-4 


Salicylic acid 


69-72-7 


Sucrose 


57-50-1 


Vanillin 


121-33-5 


"\7"*i +■ ami n "R 


59-02-9 


DnfaQcsinm r*i frate . monohvdrats 


1534146 


t\— 1- ml ■n<=>np>cn'i~L f onic acid 
monohydrate 


6192-52-5 


D- (+) -Maltose 


69-79-4 


Tetrasodium 

ethyl enedi aminetetraacetate 


64-02-B 


Saccharin sodium 


128-44-9 


Sodium Acetate Trihydrate 


6131-90-4 


Quinine sulfate, dihydrate 


6119-70-6 


Sulfosalicylic acid, dihydrate 


5965-83-3 


L- ( + ) -Arginine 
monohy dr o chl or i de 


1119-34-2 
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Name 


v—Ato tr 


Procaine hydrochloride 


51-05-8 


Pyridoxine Hydrochloride 


58-56-0 


Thiamine hydrochloride 


67-03-8 


Pr op i onal dehyde 


123-38-6 


Urea 


57-IL3-6 


2-Propanol 


67-63-0 


Pyrrole 


109-97-7 


Sodium formate 


141-53-7 


Pyrrolidine 


123 -75-1 


Methyl ethyl ketone 


78- 93-3 


Ethyl formate 


109-94-4 


Propylene glycol 


57- 55-6 


Thiourea 


62-56-6 


Ammonium acetate 


631 -61-B 


Benzene 


71-43-2 


Sodium acetate 


127 -09-3 


Cy c 1 opent anone 


120 -92-3 


Cyclohexane 


110-82-7 


piperidine 


110 - 89-4 


2 -Pent anone 


107-87-9 


hexane 


110 -54-3 


Isoamyl Alcohol 


123 -51-3 


Lactic acid 


50-21-5 


2 -Ethoxyethanol 


11O-B0-5 


Propionic acid, sodium salt 


137 -40-6 


Potassium acetate 


127-08-2 ! 


cyclohexyl amine 


10B-91-8 


methyl methacrylate 


80-62-6 


methyl isobutyl ketone 


10B-1.0-1 


Acetic anhydride 


10B-24-7 


Isopropyl Acetate 


10B-21-4 
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Name 


CAS # 


2,2' -Oxybisefchanol 


111-46-6 


Benzyl alcohol 


100-51-6 


Resorcinol - 


108-46-3 


2 -Butoxy ethanol 


111-76-2 


Cumene 


9S-82-8 


2 -Amino- 2 - (hydroxyrriethyl ) -1,3- 
propanediol 


77-86-1 


Phenethyl alcohol 


60-12-8 


2 -Ethyl - 1-hexanol 


104-76-7 


2-Octanol 


123-96-6 


2- (2-Ethoxyethoxy) ethanol 


111-90-0 


2 , 6 -Dimethyl -4- hep tanone 


108-83-8 


Ben z ophenone 


119-61-9 


D- (-) -Fructose 


57-48-7 


D-Glucose 


50-99-7 


D-Ribose 


50-69-1 


D- ( + ) -Xylose 


58-86-6 


Pectin sugar 


5328-37-0 


D- ( + ) -Lactose 


63-42-3 


Camphene 


79-92-5 


Isoquinoline 


119-65-3 


2 , 4-Dimethylphenol 


105-67-9 


2 , 5-Dimethylphenol 


95-87-4 


2 , 6-Dimethylphenol 


576-2S-1 


Me thane sulfonic Acid 


75-75-2 


o-Methoxybenzoic Acid 


579-75-9 


Saccharin 


81-07-2 


Thiazole 


288-47-1 


Trif luorome thane sulfonic Acid 


1493-13-6 


Tr ime thy 1 amine 


75-50-3 


Coumarin 


91-64-5 
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Name 


CAS # 


Dimethyl amine 


124-40-3 


Ethyl Alcohol 


64-17-5 


Butyl benzyl phthalate 


85-68-7 


2 , 6-dimethylpyrazine 


108-50-9 


taurocholic acid 


Rl -24-3 


geraniol 


106-24-1 


linalool 


78-70-6 


ethyl isovalerate 


108-64-5 


ethyl 2-methylbutyrate 


7452-79-1 


l-octen-3-ol 


3391-86-4 


ethyl 2-trans-4-cis- 
decadienoate 


3 025-30-7 


Dihydromyrcenol 


1 R479-5B-8 


citronellal 


106-23-0 


linalyl acetate 


115-95-7 


r >in^!rcaTDt o -p-mentnan- 3 - one 


38462-22-5 


Ammonium citrate 


3012-65-5 


Ammonium bicarbonate 


1066-33-7 


Ammonium chloride 


-i ? i 25-02-9 


Ammonium hydroxide 




Ammonium persulfate 


7727- 54-0 


• * T J_ * pi 1— Ml Mt mm ^mmw 

Ammonium phosphate, dibasic 




Ammonium Phosphate Monooasic 


7722-76-1 


Ammonium sulfate 


77R3-20-2 


Ammonium sulfide 


12135-76-1 


Kvdraz ine 


302-01-.2 


Nitric acid 


7697-37-2 


phosphoric acid 


7664-38-2 


Pho sphorus oxy chl or i de 


10025-87-3 


Hydr iodic acid 


10034-B5-2 


Hydrobromic acid 


10035-10-6 
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Name 


CAS # 


Hydrochloric acid 


7647-01-0 

/ W 1 \J mim V _____ 


hydrogen peroxide 


7722 - B4-1 


Periodic Acid 


1 0450-60-9 


Sulfamic acid 


3 »5 -i. -7 J-^ 


Sulfuric acid 


7 CCA _ Q - 9 


Sulfurous acid 


7709.Q Q-9 


Dexpanthenol 


£51" X«5 - U 


4 -oxoisophorone 




Copper (II) sulfate • 


77CQ _ QD-7 


ferric chloride 


7705-08-0 


Ferric oxide : 


1309-37-1 


ferric sulfate 


10028-22-5 


Iron (II) Sulfate Heptahydrate 


7782-63-0 


Iron 


7439-89-6 


Manganese (II) Sulfate 
Monohydrate 




Nickel 


7440-02-0 


Titanium dioxide 


_L -2 ^ O O/ / 


Zinc chloride 


7646-B5-7 


Zinc oxide 


JL -3 JL *x X 3 


1 , 1 1 -Azobisf ormamide 


123-77-3 


1, 3-Butanediol 


107-B8-0 


1 -Methylnaphthalene 


90-12-0 


2 , 6 -Di - t ert -Butyl -p- Cresol 


128-37-0 


2 , 6 -Dimethyl pyridine 


108-48-5 


Di sodium 

cy anodi t hi o i mi doc arbona t e 


13 B - 93 -2 


3 -Methyl -2 -Cyclopentene- 2 -cl- 
one 


80-71-7 


6-Methylcoumarin 


92-48-8 


acetoin 


513-8S-0 


alpha - Phel 1 andrene 


99-83-2 



104 



WO 2005/089375 



PCT/US2005/008746 



Name 


CAS # 


alpha - Terp i nene 


99-86-5 


Benzenesulf onic Acid 


98-11-3 


Benzothiazole 


95-16-9 


borates, tetrasodium salts 


1330-43-4 


Butyl butyrate 


109-21-7 


Butyl Mercaptan 


109-79-5 


Butyraldehyde 


123-72-8 


Capsaicin 


404-86-4 


Chloromethyl Methyl Ether 


107-30-2 


Cymene 


99-87-S 


Diallyl Disulfide 


2179-57-9 


Diethyl aminoethanol 


100-37-8 


dimethyl disulfide 


624-92-0 


Dimethyl Succinate 


106-65-0 


Dimethyl Sulfate 




Dimethyl Sulfide 


75-18-3 


Dipropyl Disulfide 


629-19-6 


Dipropyl Ketone 


123-19-3 


Ethyl Aery late 


140-88-5 


Ethyl Butyl Ketone 


106-35-4 


Ethyl Propionate 


105-37-3 


Fur fury 1 Alcohol 


98-00-0 


g amma - Bu t y r o 1 a c t one 


96-48-0 


Glut ar aldehyde 


111-30-8 


glycerin 


56-81-5 


Glycolic Acid 


79-14-i 


Isobutyl Acetate 


110-19-0 


Isobutyl Isobutyrate 


97-85-8 


I s obu t yr al dehyde 


78-84-2 


Isoheptanol 


543-4,9-7 


Isophorone 


7B-59-1 
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Name 


na Q ifc 
U.£t4.& tr 


Isopropyl Mercaptan 


75 -33 -2 


Methyl isobutenyl ketone 


141 - 7 9-/ 


Methyl n-arnyl ketone 


110 -43 - L> 


methyl acrylate 


95-33-3 


Methyl Isobutyrate 


547-53-7 


Methyl Mercaptan 


74-93-1 


N/N-D ime thy 1 ethanol amine _ 


108-01-0 j 


h- Butyl Lactate 


138 -22-7 


n-Hexyl Acetate 


142 -92 - / 


n-Valer aldehyde 


110-62-3 


Nitrous Oxide 


10024-97-2 


p-Anisaldehyde 


123 - ll-b 


2 -Methylcyclohexanone 


5 83 - 6 0 - o 


Octanoic Acid 


124-07-2 j 


Oxalic Acid 


144 -62-7 


Phenyl ether 


101- 84 - B 


Phenyl me r c ap t an _ 


108-98-5 _j 


Propargyl Alcohol 


107-19-7 


Propyl paraben 


94-13-3 _ 


sec -Butyl Alcohol 


7 8-92-2 


Sodium Gluconate 


52 7.- 07-1 


Sodium Tripolyphosphate 


77b o -2 9 -4fc 


Tetrahydro-2 -f uranmethanol 


97-99-4 


Valeric Acid 


109 -52 -4 J 


3 , 4-xylenol 


95 - d5 - o 


3 -nexano± 


623-37-0 


3 -methyl - 1 -pentanol 


5B9-35-5 


1,1- diethoxy ethane 


105-57-7 


Aluminum Sulfate 


10043-01-3 


ammonium sulfite 


10196-04-0 


amyl butyrate 


540-18-1 
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Name 


CAS # 


borneol „ 




butyl formate 


roo _ DA -7 


calcium peroxide 


-i 705-79-9 


n-Hexanoic Acid 




cyclohexyl acetate 


£TO *5 — A - 7 


diacetyl 




dimethyl carbonate 


*CT C_ 7R - A 


ethyl butyraldehyde 


i? / — S? D ~ X 


Ethyl crotonate 


_ 7 n - 1 

O J5 ~ / U X 


ethyl isobutyrate 


/ O X 


ethyl nitrite 


X U ^ — ' -J 


fumaric acid 


1 1 D-1 7-R 


hexaldehyde 


£6-95-1 


isobutyric acid 


7 Q - 7 1 _ 9 


methyl isovalerate 


J JO <6 ► X 


methyl propionate 


ZJjZ X X 


methyl valeraldehyde 


i 97-1 5-9 


nitrosyl chloride 


O » O _? ill 0 


oc t a f 1 uor ocy c 1 obut ane 


1 1 tr-Ocr-7 


peroxyacetic acid 


/ X u 


propyl formate 


*1 1 H - 74. - 7 
X X u ** / *± / 


propyl mere apt an 




Sodium aluminate 


1 3 02-42-7 


sodium chlorite 


7758-19-2 


Terephthalic Acid. 


100-21-0 


all vl n =5othiocvanate 


57-06-7 ' 


Vitamin Bl 


59-43-B 


Valproic acid 


99-66-1 


Ethoxyquin 


91-53-2 


n-Amyl Ethyl Ketone 


106-68-3 


Nabam 


142-59-6 
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Name 


CAS # 


Sodium sulfide 


1313-82-2 


Thiocyanic acid 


453-56-9 


2 -Methyl -5- (l-metnyj-eunenyx; 
2 - cyclohexene- 1 - one 


2244-16-8 


4- (2,6, 6-Trimethyl-2- 
cyclohexen-l-yl) -3 -but en- 2 -one 


127-41-3 


4- (2,6,6-trirnethyl-l- 
cyclohexen-l-yl) -3 -but en- 2 -one 




Isoarnyl propionate 


105-68-0 


3-Methylbutanoic acid ' 


503-74-2 


L-Menthone 


14073-97-3 


4-Ethylphenol 


123-07-9 


o-cresol 


95-48-7 


dimethyl -Carbamodithioic acid, 
sodium salt 


1 P8-04-1 


Anethole 


1 04-46-1 


D ime thy 1 t er epht hal at e 


too- 61- 6 

X<£ W U X O 


propyl gal late 


"1 21-79-9 


L-Ascorbic Acid Sodium salt 


i -34. 03 -2 


4 -Hexylresorcinol 


1 36-77-6 


Estragole 


14 0 - 67-0 


L-monosodium glutamate 


142-47-2 


Malonaldehyde, sodium salt 


24382-04-5 


Butylated hydroxyanisole 


25013-16-5 


allyl 3-methylbutyrate 


2835-39-4 


DL-monosodium glutamate 


32221-81-1 


3 -Acetyl - 6 -methyl -2,4- 
pyrandione 


520-45-6 


L-Glutamic Acid 


56-86-0 


DL- alpha- tocopheryl acetate 


58-95-7 


D-limonene 


5989-27-5 


Calcium Acetate 


62-54*4 
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Name 


CAS # 


Erythorbic Acid Monosodium 
Salt 


6381-77-7 


Ethyl methylphenylglycidate 


77-83-8 


2,4, S-Trinitro-1 , 3 -dimethyl -5- 
t ert -butylbenzene 


81-15-2 


Dimethoxane 


828-00-2 


3 , 5 -Di- t ert -butyl -4- 
hydroxybenzyl alcohol 


o o - o - o 


6* -Methyl guinol ine 


91-62-3 


alpha-Methylbensyl alcohol 


98-85-1 


Nicotinamide 


98-92-0 


3 , 4-Dihydrocoumarin 


ii q. R4 - 6 


Geranyl Acetate 


IUj O / J 


Sodium (2 -Ethylhexyl ) Alconoi 
Sulfate 


126-92-1 


Cyclohexanol , 5 -methyl -2- ti- 
me thy 1 ethyl) - , 
(lalpha,2beta, 5alpha) - 


89-78-1 


(+) -Camphor 


464-49-3 


(IS) - (-) -alpha-Pinene 


7785-26-4 


1 , 3 -Dihydroxy- 5 -methylbenzene 


504-15-4 


1, 5-Naphthalenedi sulfonic Acid 
Disodium Salt 




1 -Hydroxy- 2 -naphthoic Acid 


O D — Tfc O - D 


l-Penten-3-ol 


DID" D -L 


1 - Phenyl - 1 - propanol 




10-Undecylenic Acid 


11^ JO 7 


n i - Tlvrf rn^va net oDhenone 


118-93-4 


2 , 4 -Dihydroxybenzoic Acid 


89-86-1 


2 -Acetyl fur an 


1192-62-7 


2-Furancarboxylic Acid 


88-14-2 


2-1 sopropylphenol 


88-69-7 


2-Ketoglutaric Acid 


* 

328-50-7 
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wA© if 


2 -Ketovaline 


/D?-UD" / 


2 -n- Propylphenol 




2 -Napntnalenetniol 




2 - Phenyl - 1 - prop ano 1 


T T O O. DC Q 


3 , 3" 1 -Thiodipropionic Acid 


T T T T »7 n 


3,5, 5-Trimethylhexanal 


C /I *5 C /T A O 

5435- 54 -3 


3 -Phenyl -1 -prop anol 


TOO Q O ^ 


3 -Phenylpr op ionic Acid 


cm co n 


4 -Aminosalicylic Acid 




4 - Ethoxyphenol 


COO CO Q 


4 -Hydroxybenzoic Acid 


yy-yb - / 


4 - Phenyl - 2 - hut ano 1 


^i^it - / u - y 


4 - tert-Octylphenol 


-L4t u - D D - y 


AxXy± LlIHtdTTiaue 


t pr^.'ji _ c 
1DDD-J51-J 


Allyl Merc apt an 


O 7 U - Z J5 -O 


a J.pna - ju - Rnamno s e 


~2 ez t c at C 


Alpha- Terpineol 


Q D _ C C - C 


Anisic Acid 


t nn-HQ-A 


f 1 A FTP *"1 1 — V /"-^ 4— M. 


J.Zi - D / — D 


benzaiusnyQe Uimeunyxacex-ax 


1 T O C _ P P - P 


"12 q n "E* 4~ c% 

Dciizyi Jiuiier 


i n - c n — a 


.oenzyj. rormaue 


_L U — D / — Tt 


benzyx ixiercapuan 


inn c "5 p 


.oeiizy-L DaiicyiQue 


1jLO"jc3"1 


Calcium Citrate 


813-94-5 


Calcium Glycerophosphate 


27214-00-2 


Calcium Hypophosphite 


7789-79-9 


Calcium Iodate 


7789-80-2 


Propanoic acid, 2 -hydroxy- , 




calcium salt (2:1) 


814-80-2 


Calcium Phosphate Tribasic 


7758-87-4 
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Name 


CAS # 


Calcium Propionate 


4075-81-4 


Calcium Pyrophosphate L 


7790-76-3 . 


Cholic Acid- 


R1 -25-4 


Choline . . 


1 93-41-1 


, Choline Bitartrate 


R7- 67-2 


trans-Cinnaraic Aldehyde 


1 A** 71 -10-9 


Cinnamyl Alcohol 




Citronellol . 


1 D6-22-9 


Cooper (I) Iodide . 


7681-65-4 


| D_ ( + ) -Glucono-1, 5-lactone 


90-80-2 


D-(-) -Tartaric Acid 


1 A 7 - 7 1 -7 


D-Isoascorbic Acid 


89-65-6 


D-Tyrosine — 


556-02-5 


Sodium dehydroacetate 


4418-26-2 


Deoxycholic Acid 


83-44-3 


1 Dibenzyl Ketone 


102-04-5 \ 


[Diethyl L- ( + ) -Tartrate 


R7- 91-2 


1 Diethyl Succinate _ . 


123-25-1 


Dimethylacetal 


R34 -15- 6 


DL- Cystine 


923-32-0 


DL- Proline 


609-36-9 


DL-Tartaric Acid 


133-37-9 


DL- Tyro sine - — 


556-03-6 


DL- Valine 


516-06-3 


Enanthoic Acid 


111-14-8 


1 Erythorbic Acid Sodium Salt 


7378-23-6 


1 Ethyl 2-Aminobenzoate . 


87-25-2 


Ethyl Cinnamate 


103-36-6 


Ethyl n-Valerate 


539-82-2 


Ethyl Phenylacetate 


101-97-3 


Ethyl Salicylate . 


| 118-61-6 
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NaiflQ 


CAS # 


Ethyl Sulfide 


352-93-2 1 


Ethyl Vanillin , 


121-32-4 


Ethylene Mercaptan 


540-63-6 I 


Farnesene . . 


502-61-4 


Folic acid 


59-30-3 


gamma-Nonanolactone 


104-61-0 


gamma-Valerolactone 


108-29-2 


Gluconic Acid 


526-95-4 • 


Gluconic Acid Potassium Salt 


299-27-4 


Glutaric Acid 


110-94-1 


Guanosine-5 1 -monophosphate, 
disodium salt 


1333479 


Heliotropine 


120-57-0 


Hippuric Acid . 


495-69-2 


Hydroquinone Dimethyl Ether 


150-78-7 


Inosine-5 1 -monophosphate 
Sodium Salt 


4691-65-0 


lSO-Amyl Mercaptan 


541-31-1 1 


Isoamyl Salicylate 


87-20-7 


x s o - Butyl n - Hexano at e 


105-79-3 ! 


isovaleraldehyae 


590-86-3 


Isoamyl Benzoate 


94-46-2" 


Isoamyl Formate 


110-45-2 j 


Isoamyl n-Butyrate 


106-27-4 1 


I s o amy 1 ami ne 


107-85-7 ! 


Isobutyl n-Butyrate 


539-90-2 


Isocaproic Acid 


646-07-1 


Isoeugenol 


97-54-1 


Isopropyl Benzoate 


939-48-0 


Isopropyl Formate 


625-55-8 


Isopropyl N-Butyrate 


638-11-9 1 
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Name 




Isopropyl Propionate 


637 -78 -5 


isobutyl Mercaptan 


IT 1 A A C\ 

513 -44 - U 


L- ( + ) -Isoleucine 


73 -32 - b 


L- (-) -Apple Acid 


97-67-6 


L-2-Aminopropionic Acid 


56-41-7 


L-Aspartic acid 


56-84-8 


L- Carnitine 


541-15-1 


L- Cysteine Hydrochloride 


52-89-1 


L-Glutamic Acid Hydrochloride 


138-15-8 


L- Glut amine 


56-85-9 


L> - Hydr oxypr o 1 ine 


51-35-4 


L- Proline 


147-B5-3 


L- Serine 


56-45-1 


L-Threonine 


72-19-5 


L- Valine 


T2-T8~-4~ 


N-Acetylglycine 


543-24-8 


n-Amyl Formate 


638-49-3 


n-Amyl n-Caproate 


540-07- 8 


n-Butyl n-Caproate 


626-82-4 ! 


n - Butyl Prop i onat e 


590-01-2 


n - Butyl Sal icy 1 ate 


2052-14-4 


n-Decanoic Acid 


334-48-5 


n-Hexyl Mercaptan 


111-31-9 


n- Propyl Benzoate 


2315-S8-6 


n - Propyl I s obut yr a t e 


644-49-5 


n-Tetradecanoic Acid 


544-53-8 


Nitrilotriacetic Acid 
Trisodium Salt 


5064-31-3 


o-Toluenethiol 


137-06-4 


Orotic Acid 


65-86-1 


p-Acetarnidobenzoic Acid 


556-08-1 
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Name 


CAS # 


p-Anise Alcohol 




Phenoxvacetic Acid 




Phenyl Acetate 




Piperine . . 




Pivalic Acid 




Potassium Benzoate 




Potassium Diphosphate 


noon *j A-C 


Potassium Hypophosphite 


fin oo D *"7 _ Q 


Potassium Metaphosphate 


7790-53-6 


Potassium Sulfite 


10117-38-1 


Quinine Hydrochloride 


130-89-2 


sec-Amyl Alcohol 


'6032-29-7 


Sodium D- Pantothenate 


867-81-2 


Di (2-ethylhexyl) sulf osuccinic 
acid, sodium salt 


o / /-x± — / 


Sodium Sorbate 


I/O / -ol-D 


Succinic acid, disodium salt 


IdU - i? U - ^ 


Sodium Taurocholate - 


14b -4z - b 


Taurine 


_LU / -^D — / 


Thiamine Nitrate 


r- o o >1 *> A 


Thioanisole 


XUU-Do~D 


Tiglic Acid 


on CO 1 


Tri-n-butyrin 


D U — U J. — D 


Triacetin . 


XUZ - / D- -L 


Trisodium Citrate 


DO U^fc 




120-14-9 


Veratrole 


91-16-7 


Vitamin P 


520-26-3 


Vitamin U Chloride 


582174 


L-methionine 


63-SB-3 


2 - Chloro - 1 -propanol 


78-89-7 
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Name 


CAS # | 


2-Ethylbutyric acid 




2 - Me thvlbutyr aldehyde 


qc_i 7—3 


2 -Me thyl - 5 - ethylpyr idine 


1 04-90-5 


n-prropyl butyrate 


1U J UU W 1 


Ethyl caprylate _ — 


i o£-""*2-l 


Propyl propionate 


i n £ -7 5 1 

_L \J D J O ~* I 


2 -Methvlmnrazine 


1OQ-08-0 

J. u U U w I 


3, 3 , s-Trimethyl-l-cyclohexanol 


"1 1 09 - 9 


Ethyl caproate 


1 2 "3 - 6 6 - 0 1 


o - me^ t hoxyben z al dehy de 


1 "35-02-4 


2 , 4 -Hexadienal 


1 42-83-6 


3 -Hexanone 


D O 7 O O s 


3 -Methyl - 2 -but anol 


CQQ-75-4 


Methyl isopropenyl ketone 


on 4-7R- R 


3 -Methyl -2 -butanethiol 


•9084-1-8-6 1 

<i V 0*± X O U 1 


3,5, 5-Trimethylhexanol 




Mefchylglyoxal 


7D.DD-D ( 


Mai onaldehyde 


^ " " ' ° .1 


1,4 -Dithiane 


5 05-9 9-3 


Amy 1 c innamal dehyde 


1 99-40-7 


Benzyl cinnamate 


10*3-41-3 1 


t exft - Buty lhydroquinone 


1 dap -33-0 


Fusidic Acid Sodium Salt. 


7m -94-0 


Hy cir oxy c i t r one 1 1 a 1 


1 07-75-5 


Musk ketone 


81 -14-1 

O X xt: -*- 


Ti- Asnaraains 


70-47-3' 


ph^nethyl acetate 


103-45-7 


Riboflavin- 5 -Phosphate 


146-17-8 ! 


Potassium Sodium Tartrate 


304-59-6 


Galactaric acid 


526-99-8 " 1 


Sodium Tartrate 


86B-18-8 
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T*r j m 1*1 

Name 


CAS # 


tri sodium phosphate 


7601-54-9 


Di sodium Pytophosphate 


7758-16-9 


Magnesium chloride 


7786-30-3 


Sodium Polymethacrylate 


54193-36-1 


propiophenone 


93-55-0 


2-ethylhexanoic acid 


149-57-5 


3,7 , 7-trimethyl bicyclohep-3- 
ene 


13466-78-9 


2 , 6 -dimethyl -4 -nept-anqx 


108-82-7 


5 - ± sopropyl - 2 -methyl -phenol 


499-75-2 


L-Bornyl acetate 


5655-61-8 


car-yophyllene 


87-44-5 


hycdroxymethylpyrone 


118-71-8 


neosoeridin dihydrochalcone 


20702-77-6 


2 , 2 -Dibromo-3 - 

ni t r i 1 opr op i onami de 


10222 -01-2 


Xylitol 


87-99-0 


Sulf osalicylic acid 


97-05-2 


Riboflavin 5 1 - (dihydrogen 
phosphate) , monosodium salt 


130-40-5 


Ethylenediaminetetraacetic 
acid, disodium salt 


139-33-3 


Gallic acid 


149-91-7 


Carbonic acid 


463-79-6 


Potassium carbonate, 
s e s qui iiy &r a t: e 


6381-79-9 


Magnesium phosphate tribasic 


7757-87-1 


diallyl sulfide 


592-88-1 


ethyl 4 - oxopent ano a t e 


539-88-8 


methyl caproate 


106-70-7 


i sopropyl isobutyrate 


617-50-5 


diethyl hydroxybutanedioate 


2065419 
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. . — 

Name 


CAS # | 


propyl isopentaLiioate 


^7-00-6 


benzyl ethyl etcher 


539-30-0 | 


isobutyl isopentanoate 


^89-59-3 


propyl hexanoate 


£96-77-7 


4 -methyl guinol ine 


JL — > -J V ! 


methyl cinnamate 


n n** -96-4 


cumic alcohol - 


D .3 O O U / J 


thu j one _ 


ATI -1 ^-S 1 


rH hydrocarveol ' , . 




fenchyl alcohol- _ — 


1632-73-1 i 


Nerol 


106-25-2 1 


i s op ent y 1 i s op ent anoa t e 


659-70-1 I 


methyl eugenol 


Q^-15-2 


methyl 2-naphthyl ketone 


93-08-3 


dipheny 1 di sul f i de 


-8-8 2 --3-3-7 - 


citronellyl acetate 


150-84-5 


menthyl acetate 


89-48-5 


menthyl isovalerate 


16409-4S-4 


5 -Ethyl - 3 -hydaroxy- 4 -metnyi 

2 (5H) -furanone 


698-10-2 


malic acid 


S915-15-7 


3-methylbutanoic acid butyl 
ester 


109-19-3 J 


3 - phenyl oxiranecarooxyxic au±u 
ethyl ester 


121-39-1 


1, 2-Benzisoth±azol-3 (2H) -one 
1, 1- dioxide, ammonium salt 


6381-61-9 


1 -methyl -4 - (1 -methyl ethyl) - 
1 , 4-Cyclohexad.iene 


99-85-4 


3 - mere apt o - 2 - But ano 1 


54812-86-1 


(1R) -2,6,6- 

trimethylbicyclo [3.1. 1] hept-2 - 
ene 


77B5-70-8 
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Name 


CAS # 


(IS) -6, e-dimethyl^- 
methylenebicyclo [3.1.1] heptane 


18172-67-3 


l-methyl-4- ti- 
me thy 1 ethyl I dene) cyclohexene • 


tor c O _ Q 


1- (3-pyridinyl) ethanone 




1 - pyr a z iny 1 ethanone 




1- (2-furyl) -2-propanone 


5975-60-6 


1- Pent en- 3 -one 


"1 CO Q "CO Q 


2 , 3 -pentanedione 


if A A "1/1 £T 

500-14- b 


2 , 5-dimethylpyrazine 


too o o r\ 
123 -32 - 0 


2 - i s obut y 1 - 3 - me t hoxypyr a z i ne 


O /I ^ Q O HA Q 


4 -methyl -2 , 3 -pent anecli one 


O >i OO CD C 


5 -methyl furfural 




Dimethyl tri sulfide 




furfuryl acetate 


623-17-6 


f ur f urylme thyl ether 


13679-46-4 


terpinen-4-ol 


562-74-3 


Calcium sorbate 


7492-55-9 


Potassium lactate 


996-31-6 


1-Hydroxyethylidene- 1,1- 
dipho sphoni c acid 


2809-21-4 


L- glutamic acid monopotassium 
salt 




3 -methyl -2 -but en- l-o± 




phenylethanal 


TOO TD.I 


4 1 -Methoxyacetophenone 


lUU-UO"! 


Xj — XlC U J. 


464-45-9 


2 , 4-Hexadien-l-ol 


111-28-4 


D-Fenchone 


4695-62-9 


3 -Phenylpropyl formate 


104-64-3 


Cinnamyl formate 


104-65-4 


D - gal ac turonat e 


685-73-4 
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Name 


CAS # 


D - g 1 ucuronate : . — 


Ju / U U ^ w O , , . 


5 1 IMP 


1^1 -99-7 


1 - Me t hoxy - 4 - me t hy Ibenz en e 




2-Methylbutanoic acid 


XX b - OJJ - u 


2 , 4 , 6-Tribrom6phenol 


XX O — / O 


3 -Ethyl pyridine 


IT *3 C *"7 Q — "7 


Zinc acetate 


DD / J? D 


Methyl pentanoate 




Methyl thioethane 


bz-^fc — o y - D 


3-Penten-2-one 


625-33-2 


Glycocholic acid 


475-31-0 


m-Methoxvbenzoic acid 


5B6-38-9 


= 1 ph^ -Wydroxypr op ionic acid 


598-82-3 


Methyl 


611-13-2 


2 - Fur anc arboxy 1 i c acid, propyl 
ester 


• - 
615-10-1 


Benzylacetoacetic acid, ethyl 
ester 




2,5-Dimethvl pyrrole 


(TO C _ D 4 _7 


4-methyl-l, 1 1 -biphenyl 


b*4:4i: — U O O 


p-I sopropyl acet ophenone 




4 -methyl - thiazole 


CQ'J-Q^-R 
^ D - O 


gamma-Decalactone 


4-9 


2-acetylpyrrole 


±U/Z OJi ? 


2 - acetylpyridine 




rampthvl -Dvrasins 


1124-11-4 


Methyl 4-phenylbutyrate- 


2046-17-5 


2,3, 6 -t rime thy 1 -phenol 


2416-94-6 


2 -Methoxypyrazine 


3149-28-8 


2 -Ethyl fur an 


3208-16-0 


2,3- dimethyl -pyrazine 


5910-89-4 
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Name 


CAS # 


Thiophene thiol 


7*774-74-5 


o-Tolyl isoDUtyrace 


3 643B-54-7 


c i s - 3 - Hexeny l pyruva u e 


O O -1- -J — ' » w w 


c i s - 3 - Hexeny 1 c i s - 3 - hexeno ate 


^ T AAA - P - H 


trans -2 -Hexeny 1 isovalerate 


£ P 9R - 5Q- 9 

O O D O — > ^ 


t r ans - 2 - Hexeny 1 f ormat e 




t r ans - 2 - Hexeny 1 va 1 e r a t e 




l-Octen-3-yl but yr ate 


1 £491 -54-6 


Methyl 4- (metnyltaioj Diiuyidue 


^ 3 053 -51-3 


2 , 4-Octadien-l-ol 


18409-20-6 


2 ,4-Nonadien-l-ol 


S2488-56-6 


2 , 4 -Decadien-1 -ol 


18409-21-7 


(e, z) -2, 6-Nonadienyl acetate 


S8555-65-7 


3 -Hexenal 


4440-65-7 


Tetrahydro-2 -f uranmethanol 
acetate 


S37-64-9 


Methyl benzaldehyde 


1334-78-7 


Dodecyl sulfonic acid 


1510-16-3 


Methylethyl disulfide 


4253-89-8 


Fame sol 


4602-84-0 


Thiobenzoic acid, S-methyl 
ester 


59P5-S8-8 


Hexyl benzoate 


6789-88-4 


2 , 5 -Diethyl tetrahydrofuran 


41239-48-9 


Zinc hydrosulfite 


7779-86-4 


(2R, 3S) -Tartaric Acid 


147-73-9 


Ethyl sulfuric acid 


540-82-9 


1, 2,2-Trimethyl-l, 3- 

eye 1 opent ane di c arboxy 1 i c acid 


5394-83-2 


2 -Methyl - 3 -but en- 2 - ol 


115-18-4 


trans-2-Hexenal 


S728-26-3 


4-Hexen-3-one 


2497-21-4 
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— - 

1 Name 


CAS # 


l-Hexen~3-ol 


/I - A A-l 
4 / 2 o - *± ~ X 


2 -Methyl - 1 -but ane thiol 




1 4 -Methyl eye lohexanone 


589-92 -4 


3-Heptanol 


589-82 -2 


o - me t hy 1 ani s ol e 


578-58-5 


t r ans - 2 -oc t enal 


2363-8 9-5 


2, 3 , 4-Trimethyl-3-pentanol 


3054-92-0 


1 Acetylacetaldehyde dimethyl 
acetal 




p-methylacetophenone 




o- aminoacetophenone 




4 - Propylphenol 




2 , 4 -Dimethylanisole 




Benzyl methyl sulfide 


/DO / 


Methyl phenylacetate 


X U X - -X — / 


■4-Ethoxybenzaldehyde 


10031-82-0 


p-tolyl acetate 


140-39-6 


2 , 6 -Dimethoxyphenol 


91-10-1 


Isoborneol 


124-76-5 


1 Methyl 2-methoxybenzoate 


606-45-1 


Phenyl acet aldehyde dimethyl 
acetal 


n HI _ A R - A 


3-Phenylpropyl acetate 


f — Z) 


Ethyl 3-phenylpropionate 




Benzyl butyrate 


X U J5 — «j / / i 




104-21-2 


1 Isobutyl phenylacetate • 


102-13-6 


p - vinylphenol 


2628-17-3 


o-tolyl acetate 


533-18-6 


2 , 5-Dihydroxybenzoic acid 


490-79-9 


1 o-methoxyphenyl acetate 


613-70-7 
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Name 


CAS # 


Lactobionic acid 


96-82-2 


Magnesium hydrogen phosphate 

ur xnyciraug , 


7782-75-4 


lDerverin 


505-79-3 




101-39-3 


*>T •»»»» r> /Ti ^ r 1 a 4** 34 T - ' 

JDensyJ. pucnyiacetatc 


102-16-9 


± , ~> -cLiTnercap uopropauc 


109-80-8 


p- cymen- o -ox 


1197-01-9 




133-18-6 


4- «y-i Vi^rH YT-» - y\,rHi 1 VTHTih ©none 


1421-63-2 




1504-74-1 


7 - ■nrn'nvl t Hpnp t^hthalide 


17369-59-4 


+- -r-=> -n d j-rsnc!-? 4-decadienal 


25152-84-5 


|JxJJw1UiL1j X a. \^ u. a. i— w 


326-61-4 




3848-24-6 




4861-85-2 


^-t-Viv"! -hvrlmTvbutvrate 


5405-41-4 


•Ft lrfnra 1 => r-i pi 4- nn 


623-15-4 


Kpi-f- = _ f 9 - •FiiTiurl } acrolein 


623-30-3 


1 nnal \r 1 =a n f" Vi ra nil ate 


7149-26-0 


pt f ral rH ^"rVivl aretal 

Ul LI ci. J, LiJ.CL.liyx aucuai 


7492-66-2 


all \rT »Tii-'ri*r , an"i 1 ate 

ct J L y J. CLl 1 L11J- 0.1JLX J. a. u c 


7493-63-2 


appfvl t-ribtitvl citrate 


77-90-7 


Viii , h\7'T a Ti +* "Hi^a *n i 1 ahp 


7756-96-9 


cvclohexvl anthranilate 


7779-16-0 


isoamyl cinnamate 


7779-65-9 


isobutyl anthranilate 


7779-77-3 


carvyl acetate 


97-42-7 


carveol 


99-48-9 


3- (Methylthio)propionaldehyde 


3268-49-3 


Alpha - damas cone 


43052-87-5 
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Name 


CAS # 


Dimethyldicarbonate 




Procaine 


5 3 - 4 o - J- 


5 -hydroxy- 6 -methyl -3,4- 

. . i JS Jt vi r-i r-1 n fflO 7™ T"*l £■! TH f i 1 


65-23-6 


n "Kr^-srvr-KTsT^'h thalene 


93-04-9 




93-60-7 




94-02-0 


Strxyx Dsnzpyxatcuauu. — 


94-47-3 


n wM-i-HVitrl -'npnt'a'noic acid 


97-61-0 


rvrrO nVi » ys n p r arboxvl i c acid 


98-B9-5 


Methyl b-phenylpropionate 


103-25-3 


Benzyl 3 -methyl butanoate 


T A *3 D — Q 


Naphthalene-2-sulfonic acid 


12 0 -lo-i 


Methyl 4-methoxybenzoate 




3-Phenylprop-2-envi cinnamate 




7-methyl-3-methylene-l, 6- 

r\r-i r3 "i on© 


123-35-3 


T a-tn ll n tti P anin 


123-76-2 


O _Mcarr?i"n1"r)hpT!ZoiC acid 


147-93-3 


m— T\n mf=*t* Vio*y^rt>erizeiie 


151-10-0 


■*-*hni-vl -1 f 3H} -isobenzof uranone 


6066-49-5 




1370B-12-8 


o _ t?^ Vi vl pvra z ine 


13925-00-3 




14667-55-1 


9 - <=> t hvl - 3 - me t hvl -pyr a z ine 


15707-23-0 


2, 3 -diethyl -pyrazine 


15707-24-1 


2,3- diethyl - 5 -methyl -pyrazine 


18138-04-0 


2 -Methyl thiopyrazine 


21948-70-9 


5 -Methyl - 3H- f uran- 2 - one 


591-12-8 


cis-3-Hexen-l-ol 


928-9-6-1 


3 , 7-Dimethyl-l, 3 , 6-octatriene 


13B77-,91-3 
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Name 

calcium cyclamate 



CAS # 



139-0S-0 



aconitic acid 



2 -Dehydrol inal oo 1 



2-Mercaptopropionic acid 



499-12-7 



29171-20-8 



79-42-5 



3 -Methvl - 2 -but enal 



107-86-8 



Allylacetic acid 



591-80-0 



Allyl cyclohexylacetate 



4728-82-9 



Allyl cyclohexylpropionate 



2705-87-5 



Allyl phenoxyacetate 



7493-74-5 



Allyl phenyl acetate 



1797-74-6 



Allyl alpha- ionone 



79-78-7 



Butyl butyrolactate 



7492-70-8 



Ciimamyl isobutyrate 



103-59-3 



Ciraiamyl propionate 
Dibenzyl disulfide 
Isobornyl acetate 



103-56-0 



125-12-2 



Methyl heptyne carbonate 



111-12-6 



Triethyl citrate 



77-93-0 



gamma-Undecalactone 



104-67-6 



alpha -Amylcinnamyl alcohol 



101-85-9 



1,3,4,6,7,8 -Hexahydro- 
4 , 6 6 , 7 , 8 , 8 -hexamethyl 
cyclopenta[g] [2] benzopyran 



1222-05-5 



2-Bthylbutyl acetate 

Triphosphoric acid, 
pentapotassium salt 



10031-87-5 



13845-36-8 



L- (+) -Lactic acid 

Mannitol _ 

2-Methoxy-4-methylphenol 



79-33-4 



87-7B-5 



93-51-6 



1,2, 3 -Propanetricarboxylic 
acid, 2 -hydroxy- , di sodium 
salt 



144-33-2 
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Name 


CAS # 


Ethanesulfonic acid, 2- 
hydroxy- , mono sodium salt 


1562-00-1 


2 -Methoxy-4-propylphenol 


2785-87-7 


3 , 7 -Dimethyl - 3 -oct anol 


78-69-3 


o _ DDnt- \r~\ "Fi i t~?5 *n 


3777-69-3 


Butanoic acid, 3-oxo-, butyl 

i=» ^ 4— a *v 


591-60-S 


4.-. ( 4. -"WvHrnTv- 4 -methvl pentyl ) - 
3 - cyclohexene - 1 - carboxaldehyde 


31906-04-^4 


Methyl 3-OXO-2- 
pentylcyclopentaneacetate 


24851-98- "7 


Napht hal ene , 2 - ( 2 - 


2173-57-1 


rcITll-LIJi. 


536-59-4 


n _ 7\ r-ffa-h-vrl -1 -m£* thvltyVTTirole 


932-16-1 


l vl-2 6-dimethoxvphenol 


6627-88-9 


■Rn1"vl 1 p»\n ] 1 inafce 


"2~0"5'2~I5 - 5 


*n— ^4-^ - r'srrrci'horri c acid 


124-83-4 


n ( + ) - 1 o -Camnhorrsulf onic acid 


3144-16-9 


J_j \ / Ldl V UiiC 


6485-40-1 




97-45-0 


f-1 -ParvoDhvllene oxide 


1139-30-5' 


f"H rr™" 1 r^*ho*«"vr"l s rpl* *i f"! acid 

L Y U 1 UliC 1 fl. U C L X U & i— -1. 


5292-21-7 


"3- Cvc Ion entvlr>3roD ionic acid 


140-77-2 


f - ) -Dihvdirocairvvl acetate 


20777-49- 5 


3 3 -Dimethvlacrvlic acid 


541-47-9 


2 , 4 -Dimethylbenzaldehyde 


15764-16- 6 


1, 4-Dithiane-2 # 5-diol 


40018-26- 6 


Ethanesulfonic acid 


594-45-6 


Ethyl butyryl acetate 


3249-68-L 


Ethyl (methylthio) acetate 


4455-13-4r 


Ethyl pyruvate 


617-35-6 
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Name 


C&S # 


Ethyl sorbate 


2396-B4-1 


5-Formyl-2-furansulf onic acid, 
sodium salt 




Fur fury 1 mercaptan 




1 , S-Hexanedi thiol 


J- -L _L *± -> -L 


trans-2 -Hexenoic acid 


T 7A1 Q.CQ.7 


trans - 2 - Hexen - 1 - ol 


Q9 O _ QC _f) 


4 - ( 4 -Hydroxypheny 1 ) - 2 - out anone 


D^fc / J." 


Isopulegol . 


O J? / -7 


Isopulegyl acetate 




2 -Ketobutyric acid 


O U U J. O U 


( - ) -Limonene 


^ o — J — o 


4 - Me thoxyphenyl acetone 


19 9 - R4 - 9 


Me thy 1 eye 1 onexane c arDoxy x at e 


*± D -3 U O ^ *± 


3 -Methyl cyclohexanone 


591-24-2 


3 -Methyl - 2 - cyclohexen- 1 - one 


1193-18-6 


3 -Methyl -1, 2-cyclopentanedione 


765-70-S 


3 - Me t hy 1 - 2 - eye 1 opent en - 1 - one 


2758-18-1 


N-Methyl-D-glucamine 


6284-40-8 


Methyl 3- 

( methyl thio) propionate 


13532-18-8 ' 


4-Methyl-5-thiazoleethanol 


137-00-8 


5 -Methyl -2- 

t ni opnene c a rooxa lae ny ae 


1 3S79-70-4 


DL- 3 -Me tny J. valeric acia. 


J- w w? "X — > JL 


( - / -Myrtenal 


564-94-3 




128-50-7 


gamma- Oct anoic lactone 


104-50-7 


3-0ctanol 


589-98-0 


E-2-Octenoic acid 


1871.-67-6 


Pamoic acid 


130-85-8 


4 -Phenyl -2 -butyl acetate 


10415-88-0 
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Name 


CAS # 


1 - Phenyl -1,2 -propanedi one 


579-07-7 


2-Phenylpropyl but yr ate 


80866-B3-7 


2-Phenylpropyl isobutyrate 


S5813-53-8 


cis-2-Hexen-l-ol 


928-94-9 


Bis (methyl thio) methane 


1S18-2S-4 


Magnesium carbonate hydroxide, 
LiXgnu 


39409-82-0 


vr 7\ /— ■ ^ rl _T,-mDf'hl on] Ti&. 


65-82-7 


a Md+-v>vrT — ^ -vi tivI thiazole 


1759-2B-0 


o vr»4-"hTrT -1 -nh^nvl-2-DrOpaHOl 


100-86-7 


"5 — DViOTTvrl nrr>r>ioiia.ld6hvds 


104-53-0 


Kf-pon 7vl - 2 -"Dhenvl e t hyl amine 


3647-71-0 


i -Phpnvlethvl propionate 


120-45-6 


*2 _ pin pnvl "oroiDvl isobutyrate 


103-58-2 




123-68-2 


4 - "Dime thvlbenzyl alcohol 


536-50-5 


(_ \ _Mp>nt:"bvl lactate 


59259-38-0 


9 £ -Di methvlthiophenol 


118-72-9 


2 , 4 , 5 -Trimethyl thiazole 


13623-11-5 


Ethyl 3 - (methyl thio) propionate 


13327-56-5 


Phenyl ethyl isovalerate 


140-26-1 


2 - Propylpyrazine 


18138-03-9 


2 - Me t hy 1 1 e t r ahy dr o fur an - 3 - one 


3188-00-9 


Ethyl 2- 

(methyldithio) propionate 


23747-43 - b 


3, 4 - Dimethyl- 1, 2- 
cy c 1 opent anedi one 


13494-05-9 


D i f ur f ury 1 sul f i de 


13678-67-6 


Difurfuryldisulf ide 


4437-20-1 


3- (Methyl thio) propanol 


505-10-2 


Methyl phenyl disulfide 


14173-25-2 


2- (Methvldithio) - 


67952-60-7 
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Name 


CAS # 


i s obut vr al dehyde 




Methyl 2-thiof uroate 


13679-61-3 


2-1 sobutvlthiazole 


1B640-74-9 


4-Methyl-5-thiazolyletnyx 
acetate ■ 


656-53-1 


2 - Acetyl thiazole 


24295-03-2 


2-Ethyl~3,5 (6) - 

di me t hy Ipyr a z ine 


27043-05-6 


5 -Methyl- 6, 7-dihydro-5H- 
cyclopenta (b)pyrazine 


23747-48-0 


Cinnamyl acetate 


103-54-8 


2 , 5-Dihydroxy-2 , 5 - dimethyl - 
1 , 4-dithiane 


c ; c ;704-7B-4 


5,6/7,8 -Tetrahydroquinoxaline 


"^4413 -35-9 

«^ *3 *3 X — > — ' — ' 


2 -Methyl- 3 - furane thiol 


28588-74-1 


Styrallyl acetate 


93-92-5 


2-Methylhexanoic acid 


4536-23-6 


2-Methylheptanoic acid 


1188-02-9 


2 , 2 , 6-Trimethylcyclohexanone 


2408-37-9 


L-Tyrosine ethyl ester 
hydrochloride 


4089-07-0 


Ethyl 4-methoxybenzoate 


94-30-4 


4 -Ethvlbenz aldehyde 


4748-78-1 


N-Ethyl -p -menthane - 3 - 
carboxamide 


39711-79-0 


1- (2-Furyl) - 1 , 3 -butanedione 


25790-35-6 


Menthof uran 


494-90-6 


Me thvl sulfuric' acid sodium 
salt 


512-42-5 


Sucrose diacetate 
hexai s obutyra t e 


125-13-6 


N, 2 , 3 -Trimethyl - 2 - 
i s opr opylbut ami de 


51115-67-4 


Tripropionin 


139-45-7 
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1 

IsFairte 


CAS # 


( + ) -Citroneliic acia s — 


502-47-6 


5-Acetyl-2 / 4 ■aimetnyitaia^uj.c 

Neryl acetate • 


3B205-S0-6 


141-12-8 


Benzyl propionate 


122-63-4 • 


1R- ( - ) -Campnorsuiromc aciu 


35963-20-3 


3 , 4 -Hexanedione 


4437-51-8 


cis-3 -Hexenoic acid 


4219-24-3 


cis-4~Heptenal 


6728-31-0 


(E/Z) -2 , 6-nonadienal 


557-48-2 


trans - 2 f trans - o ■jMonaQieuaj. 


17587-33-6 


4 -Methyl - 2 -pentenai — 


5362-56-1 


cis-6-Nonenal 


2277-19-2 


Methyl propyl disuinae 


2179-60-4 


B - p - Ment lien - 1 - ox 


138-87-4 


p -Men than- 2 - one 


4-99-7-0-7 


Bisabolene 


495-62-5 


Ethyl cyclonexanecarj^o^y xca.L.^ . 


3289-28-9 


Phenylpyruvate 


156-06-9 


Hy dr oxypyruva t e 


1113-60-6 


4 -Methyl - 2 - oxopenuaiiuauc 


816-66-0 


(+) -Neomentnoi 


2216-52-6 


trans - Citral . 


141-27-5 


Piper i t enone 


491-09-8 


gabmene hydrate 


546-79-2 


Perilxyi aiaenva-e 


2111-75-3 


2 - Hy droxy ethane sul f ona t e 


107-36-8 


Acetyl isovaleryl 


13706-86-0 


Acetyl valeryl 


96-04-8 


Butyl i dene phthalide 


551-08-6 


Carvacryl ethyl ether 


4732-13-2 


Ethyl vanillin propylene 


S8527-7S-4 
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Name 


CAS # 


glycol acetal 




Hexyl hexanoate 


6378-65-0 


2 -Methyl- 5- (methyl thio) -furan 


13678-59-6 


2 -Methyl -4 -pent enoic acid 


1575-74-2 


2 -Methyl - 4 -propyl -1,3- 
oxathiane 


67715-80-4 


3 - Me t hy 1 thi o - 1 - hexanol 


51755-66-9 


c i s - 6 - Noneno 1 


35854-86-5 


Rose oxide 


16409-43-1 


L-Linalool 


126-91-0 


5, 6 -Dimethyl- 8- 
isopropenylbicyclo [4.4.0] dec- 
l-en-3-one 


• 

4674-50-4 


2 -Ethyl - 3 , 5 -dime thy lpyrazine 


13925-07-0 


2 - 1 sop r opy 1 pyx a z i ne 


29460-90-0 


2-Isobutyl-3-methyl-pyrazine ._ 


13925-06-9 


2-Methoxy-3-sec-butyl-pyrazine 


2416B-70-5 


2-Methylthio-3 (6) -methyl - 
pyrazine 


67952-65-2 


Benzyl caromyi propionate 


122-70-3 


Bomyl acetate 


75-49-3 


furaneol 


3658-77-3 


Me t noxyc lnnama ± aexiyae 


1963-36-6 


Methylphenol , hydrogen sulfate 


68127-34-4 


Lactitol monohydrate 


81025-04-9 


2H- Pyrrole, 3 , 4-dihydro- 


5724-81-2 


2-Butenal, 2 -methyl - , (E) - 


497-03-0 


2-Pentenal 


764- 


Ethanethioic acid, S-methyl 
ester 


1534-08-3 


2-Hexenal 


505-57-7 


2 -Methyl - 2 -pent enal 


623-36-9 


Cyclopentanethiol. 


1679-07-8 
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Nan*© 


CAS # 


BUta.ue, ^-euiiUAy 


2679-87-0 


S-hiUlly-L ililOaCcuauc 


625-60-5 


ethyl methyl carbonate 


623-53-0 


3 (2H) -Furanone, 2 , 5- dimethyl - 


14400-67-0 


Allyl propionate 


2408-20-0 


methyl 2-methylbutanoate 


868-57-5 


2-Butanone, 1- (methyl thio) - 


13678-58-5 


Ethanethioic acid, S- propyl 


2307-10-0 


1 , 2 -But anedi thiol 


16128-68-0 


S-Methyl-3 , 5-heptadiene-2-one 


1604-28-0 


2-Octen-4-one 


4643-27-0 


2 , 5 -dimethyl - 3 - f uranthiol 


557S4-23 -3 


2-Heptenoic acid 


18999-28-5 


Butanoic acid, 2-propenyl 

cSucI 


" "213 ST- 78 -7 


£! -Mo +- "h^rl _ c; _"h p>-ni~ £*T1- 2 — ol 


1569-60-4 


trans-2-Octen-4-ol 


20125-81-9 


cis-3-Octen-l-ol 


20125-84-2 


1-Butanol, 2 -methyl-, acetate 


624-41-9 


4 -methyl - alpha-methylstyrene 


1195-32-0 


trans - 3 - Phenyl - 2 - propen- 1 - ol 


4407-36-7 


Benzeneacetaldehyde , alpha- 
methyl - 


93-53-8 


Benzene , ( 2 -methoxyethyl ) - 


3558-60-9 


Cyclohexene, 1 -methyl -4- (1- 
methylethenyl) - , ( + -) - 


7705-14-8 


Phenol, 2- (methyl thio) 


1073-29-6 


2-Hexen-l-yl acetate 


2497-18-9 


3-Hexen-l-ol, acetate, (Z) - 


3681-71-8 


5 - Hydroxy - 4 - oc t anone 


496-77-5 


butyl 2-methylpropanoate 


97-87-0 
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Name 


CAS # 


Benzofuran-2-carboxaldehyde 


4265-16-1 


DL- Lysine 


70-54-2 


1 -Hexanethiol , 2 - ethyl - 


7341-17-5 


2 1 , 4 1 -Dimethyl acetophenone 


89-74-7 


2-Pentylpyridine 


2294-76-0 


1-Methoxy- 4 -propyl benzene 


104-45-0 


1 - Hydroxy - 2 - me t hoxy - 4 - e t hy 1 
benzene 


2785-B9-9 


Nona lac tone 


6008-27-1 


Cyclohexyl propionate 


6222-35-1 


Allyl 2-ethylbutyrate 


7493-69-8 


Butanoic acid, 3 -oxo- , 2- 
me t hy lpr opy 1 est er 


7779-75-1 


n-Butyl pentanoate 


591-68-4 


3 f 7-Dimethyl-l-octanol 


106-21-8 


3 - But en- 2- one , 3 -methyl -4- 
pheny 1 - 


1901-26-4 


2-Propenoic acid, 3 -phenyl-, 
methyl ester, (E) - 


1754-62-7 


Benzene , 4 - ethenyl -1,2- 
dimethoxy- 


6380-23-0 


Benzenepropanol , alpha , alpha - 
dimethyl - 


103-05-9 


Benzene* (butoxviTiethvl) - 


588-67-0 


Dimethyl anthranilate 


85-91-6 


2 -Hexanoylf uran 


14360-50-0 


Cyclohexyl butyrate 


1551-44-6 


Naphthalene, 2 -ethoxy- 


93-18-5 


Acetoacetic acid isoamyl ester 


2308-18-1 


Propanoic acid, 2 -methyl-, 4- 
methylphenyl ester 


103-93-5 


4- (4-Methoxyphenyl) -2-butanone 


104-20-1 


Isobutyl benzoate 


120-50'-3 
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Name 


CAS # 


Benzene, 1 , 2-dimethoxy-4- (1- 
propeny 1 ) - 


93-16-3 


beta- 

Phenylethylmethylethylcarbinol _ 


10415-87-9 


1, l-Dimethoxy-2-phenylpropane 


90-87-9 


Geranyl formate 


105-86-2 


Bornyl formate 


7492-41-3 


6-Octen-l-OJ- , J / / -CLluie uiayj- / 

formate 


105-85-1 


Benzeneacetic acia, cuuyj. 
ester 


122-43-0 


3 5 , 9 - Unciecaurxen- ^ une, ^ / w 
dimethyl - 


141-10-6 


Anisyl propionate 


7549-33-9 


Butanoic acid, 3 -phenyl -2- 
propenyl ester 


103-61-7 


2-Propenoic acid, 3 -phenyl-, 
2-methylpropyl ester 


- 

122-67-8 


Eugenyl acetate 


93-28-7 


3-Methylbutyl phenylacetate 


102-19-2 


Benzoic acid, 2- (me thy 1 amino ) - 
, 2-methylpropyl ester 


65505-24-0 


Phenoxy ethyl isobutyrate 


103-60-6 ' - 


Anisyl butyrate 


6963-56-0 ' 


2, 6-Octadien-l-ol, 3 , 7- 
dimethyl-, propanoate, (Z) - 


105-91-9 


Isobornyl propionate 


2756-56-1 


1,3,5-Trithiane, 2,2,4,4,6,6- 
hexamethyl- . 


O & O w « ! 


Geranyl N-butyrate 


106-29-6 


Geranyl isobutyrate 


2345-26-8 


Thiophene, 2 , 2 T -dithiobis- 


6911-51-9 


2-Propenoic acid, 3 -phenyl-, 
cyclohexyl ester 


7779-17-1 
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Name 


CAS # 


Benzeneacetic acid, 3 -phenyl - 
2-pzroperryl ester __ 


7492-55-1 


Anisyl phenyl acetate 


102-17-0 


2-P:ropenoic acid, 3 -phenyl-/ 

o ii«vT«» ar^^ rl r>*rri'nvl ^ c; f~ T~ 


122-68-9 ' 


Genranyx pnenyiaceuatc — 


102-22-7 


nescyi ^ - me tz nyipii L y ifluc: 


10032-15-2 




105-21-5 


jMeur a. J- 


106-26-3 


(E) -2 -octenol 


18409-17-1 


Ethyl 3 - hydr oxyhexano ate 


23 05-25-1 


isopropyl hexanoate 


2311-46-8 


hexryl butanoate 


ft ft ft ft 

2639-63-6 


bis (2-methyl-3-furyl) disulfide 


ft. ft r\ ft f~f 

28588-75-2 


3 -hydroxy- 4, 5 -dimethyl -2 (5H) - 


-2-8-6 64-3 5=3.. 


o - » r-*<=>i- vl — o — i~Tiiazol ine 


29926-41-8 


r tt> tt \ _ 9 4. —ncfcadieiral 


30361-28-5 


rtQT^anvl 3 r* 1 ^ 1~ OT"l £^ 


3796-70-1 


1 _ *— . . r"»^~ an — — r^Ti 


4312-99-6 


"2 9 -nentanone 


67633-97-0 


/ 7; "N -T-ipyprial 


6789-80-6 




695-06-7 


c _ <— \r*t" annl "i de 


698-76-0 


r^pi"1 fs-decalactone 


705-86-2 


a nvlcrviai acol 


7786-61-0 


Amyl salicylate 


2050-08-0 


Cyclohexyl formate 


4351-54-6 


Dirnethylbenzylcarbinyl acetate 


151-05-3 


Gezranyl propionate 


105-90-8 


Tearpinyl acetate 


80-26-2 


isopropyl 3 -methylbutanoate 


32665-23-9 
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CAS # 


isopropyi 2-Tnetnyxjju.ucu..Li->a.uc= 


66576-71-4 


3 -Haxenyl 3 - metnyxDut anua lc 


10032-11-B 


Isoaniyl 2 -metnyioui-yrate 


27625-35-0 


3-Octyl acetate 


4864-61-3- 


Benzyl isobutyrate 


103-28-6 


Ci s-3-hexenyl Duty rate 


16491-36-4 


Cis-3-hexenyl lactate 


61931-81-5 


Citronellyl butyrate 


141-16-2 


Citrcnellyl propionate 


141-14-0 


Isoamyl hexanoate 


2198-61-0 


1, 3 , 5-Undecatriene 


16356-11-9 


1 - Benzyl oxy- 2 -methoxy- 4 - 
propenyl benzene 


120-11-6 


l~Octen-3-yx acetate 


198242 


2 -Acetyl -3 -ethyl pyrazine 


32974-92-8 


2 Isopropyi -4 -methyl thiazole 


15679-13-7 


2-Methyl-2-pentenoic acid 


3142-72-1 


2 - sec-butyl thiazole 


18277-27-5 




3581-91-7 


4- (2, S, S-Trimethyl-2- 

CyClOilcXSn" JL - y A. / UULaxx ^ \-/x.l^ 


31499-72-6 " 


4- (2,6, 6 -Tri methyl cyclohexa- 

n "D i-3 ■! an-T r"l "\ V\i i +- _ O — pri _ A — OTIS 


23696-85-7 


* — 0 l n -a - i , u | - r J- x -nh^Tiethvl DrOPVl 

acetal 


7493-57-4 


Ac et aldehyde ethyl cis-3- 
hexenyl acetal 


28069-74-1 


Acetone propylene glycol 
acetal 


1193-11-9 


Acetyl isoeugenol 


93-29-8 


2 -Acetyl -5 -methyl furan 


1193-79-9 


Allyl cyclohexvlbutyrate 


7493-65-4 


Alpha, alpha-dime thylphenethyl 


10094-34-5 
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Nazne 


CAS # 


butyrate 




Alpha, alpha-dimethyl phenethyl 
formate 


1005B-43-2 


Alpha, beta- santa.lol 


11031-45-1 


Alpha- amy 1 cinna-maldehyde 
dimethyl acetal 


91-87-2 


Alpha- fenchyl acetate 


13851-11-1 


Alpha- fur furyl pentanoate 


36701-01-6 


Alpha- ionol 


25312-34-9 


6 -Methyl- alpha- ionone ' 


79-69-6 


i sopropylpheny lpr opanal dehyde 


103-95-7 


Alpha - n - amyl - bet a -phenyl a cry 1 
acetate 


7493-78-9 


Alpha-piperitone* 


6091-50-5 


Alpha-n-amyl-beta-phenyl acryl 
isovalerate - - 


.7493 -.80-3. 


6 - Amyl - alpha -pyarone 


27593-23-3 


Anisyl formate 


122-91-8 


Benzylcarbinyl 2 -methyl 
butyrate 


24817-51-4 


Benzylcarbinyl 3 -phenyl 

.»— ^ V»r*iT>Cl T~\ /""\ ^1 4"" 


103-53-7 


jienzyx c aroiiiyx &j-pij.cL tumauc 


•102-20-5 


OcIiZy I C di JJ lily 1 ' ULyiuuc 


103-52-6 


DcilSy J. GaXTJ-JXIiy J- uajJi.uca.uc 


6290-37-5 


T5ci"n ttvI parhi nvl formate 


104-62-1 


Benzylcarbinyl dsobutyrate 


103-48-0 


Benzylcarbinyl salicylate 


87-22-9 


Benzylcarbinyl tiglate 


55719-85-2 


Benzyl dipropyl ketone 


7492-37-7 


Benzyl tiglate 


37526-88-8 


Beta-homocycloc itral 


472-66-2 



13 6 



WO 2005/089375 



PCT/US2005/008746 





CAS # 


Beta-ionol 


22029-76-1 


3 - Phenvlpropyl propanoate 


122-74-7 


Bois de rose oxide 


7392-19-0 


Butyl 2 -methyl butyrrate 


15706-73-7 


Butyl cirmamate 


538-65-8 


ortho- sec -Butyl cvclohexanone 


X4765-30-X 


isobutyl cis-2 -methyl -2- 
butenoate 


7779-81-9 


5 -n-Butvl " delt a-vax eroiacuuuc 


3301-94-8 


Camphol em c al aenyae 


4501-58-0 


Cedran-8-yl acetate 


77-54-3 


CxnnamyX isovaierate 


140-27-2 


Cxs-3 -nexenyx Denzoai.e 


25152-85-6 


Cxs -3 -nexenyx caproate 


31501-11-8 


Cis-3 -nexenyx lormaue 


33467-73-1 


Cxs-3 -nexenyx 1 s 01211 tyx que 


41519-23-7 


Cis -3 -nexenyx pnenyxa.ceta.ut: 


42436-07-7 


Cxs-3- iiexeny X prop x onaL e 


33467-74-2 


C x s - 3 - nexenyi tigiate 


678B3-79-8 


C x s - 3 - nexenyi vax e nrau e 


35852-46-1 


cxs-4 -Hepten-x-ox 


6191-71-5 


Cxs-5 -octen-X-ox 


64275-73-6 


CxtraX axrnetnyx acetai 


7549-37-3 


Citronexxyx lsoDuLyrate 


97_89_2 


CXtroneXXyX lSOVaieiauc 


68922-10-1 


Citronellyl valerate 


7540-53-6 


Citroxide 


7415-35-5 


Cocal 


21834-92-4 


p-Cresyl alpha-tolixate 


101-94-0 


p-Cresyl isovalerate 


55056-56-3 


Dehydro-beta-cvclocitral 


116-26-7 
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CA.S # 


8 , 8 -DiethOxy-2 , b -aimeuiy j- 
octanol 


7779-94-4 


5, 7-Dihydro-2-methyl 

thieno (3 , 4-d) pyrimidine 


36267-71-7 


2, 5-Dihydro-4, 5 -dimethyl- 2- (2- 
methvl propyl) thiazole 


65894-83-9 


Dihydroi asmone 


1128-08-1 


D ihy dr oxy a c e t opnenone 


28631-86-9 


1, l-Dimethoxy-3, 7-dimethyl-7- 
octanol 


141-92-4 


3 , 7 -Dimethyl - 1 , 6 -oct adien- 3 -yl 
benzoate 


126-64-7 


3 , 7-Dimethyl-l , 6-octadien-3 -yl 
butyrate 


78-36-4 


3 , 7-Dimethyl-l, 6-octadien-3 -yl 
isobutyrate 


78-35-3 


-> « -pv» —-j-'u-trl _ n £ - nrt* a d_ien — 3 — vl 
3 f 7 -Ditnetnyi - x , o ul u au.±cn j: 

Dropanoate 


144-39-8 


cis-3 , 7-Dimethyl-2 , S-octadien- 
1-yl 2 -methyl propanoate 


2345-24-6 


2 , 4 - Dimethyl - 3 - cycl ohexene - 1 - 
c arboxal dehy de 


68039-49-6 


2 , 6-Dimetnyl-b-nepi:en j. cix 


106-72-9 


trans, cis-2 , 6-Dodecadien-l-a.l 


21662-13-5 


Eglantal 


26643-91-4 


Ethyl E-2 -hexenoate 


27829-72-7 


Ethyl tiqlate 


5837-7B-5 


Ethyl trans-4-decenoate 


76649-16-6 


5 - Ethyl - 4 - hydroxy - 2 -methyl - 
3 [2H] furanone 




2 -Ethyl -4 -methyl thiazole 


15679-12-6 


2, 6, 10-Trimethyl-2 , 6, 10- 
pentadecatrien-14-one 


762-29-8 


Guaiacyl phenyl acetate 


4112-89-4 


| 3-Hepten-2-one 


1119-44-4 
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Name 




trans -2 -Hexen- 1 -ol 


ziub — ^ J> - / 


Trans -2 -hexenyl butyrate 


o-o j- / 


Hexyl phenyl acetate 


- 1 / - U 


Hexyl propionate 


244S -76-3 


Hy dr oxy c i t r one 1 1 o 1 


107-74-4 


Isobutyl 2-butenoate 


589-66-2 


Isobutyl salicylate 




Isociihydro lavandulal 


35158-25-9 


Isoeugenyl phenyl acetate 


120-24-1 


Isopropyl alpha - 
methyl crotonat e- 


1 / J ^ — ^ 3 - J. 


p -Menth- 1 - en- 8 -yl propionate 


80-27-3 


Mentha 1 a c t one 


13341-72-5 


3 - Me t hoxy - p - cyraene 


1076-55-8 


Methyl 4 -methyl pentanoate 


2412-B0-8 


alpha-Methyl benzyl formate 


7775-38-4 


2 -Methylbutyl 2- 
me thylbut anoa t e 


244 5-78-5 


Methyl e-2 -octenoate 


239 5-85-2 


p-Methyl hydra trop aldehyde 


39 - 72 - 9 


3- (5-Methyl-2-furyl) but anal 


317 04 - 80-0 


Nerol oxide 


17B 6-08-9 


trans, cis-2 , 6-Nonadien-l-ol 


7 7 3 6-44-9 


trans-2-Octen- 1-yl acetate 


3 9 J- 3 - 8 U -^s 


3 -Octen-2-one 


T r c D A A d 


2 - Phenyl - 2 - but enal 


441.1-89-6 


2 - Prop i ony 1 1 hi a z o 1 e 


43039-98-1 


1 - Hydroxy - 2 - but anone 


5077-67-8 


2-Butanone f 3 -hydroxy- , (+-)- 


52217-02-4 


Thiazole, 2, 5-dimethyl- 


4175-66-0 


Butanethioic acid, S-methyl 
ester 


2432-51-1 
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Name 


CAS # 


2,4-Hexadienoic acid, methyl 
ester, (E,E) - 


689-89-4 


Benzeneacetaldehyde , 4 -methyl - 


104-09-5 


Bicyclo [4.1.0] hept-3 -ene, 
3,7,7-trimethyl-, (IS) - 


498-15-7 


Ethyl 3-hexenoate 


2396-83- 0 


IH-Pyrroxe, i- \* 
furanylmethyl) - 


1438-94-4 


b-QCteiiaX/ J, / Q.XIUB L.liy -L , \xv; 


2385-77- 5 


Ethanethioic acid, S-(2- 
ru.r any -Line L.ny-L ; e£= lcj - 


13678-SS-7 


c -r^^-h an — t — r->l 7 - dimethyl - # 
(R>- 


1117-61-9 


6-Octen-l-ol, 3 , 7 - dimethyl - , 
(S)- 


7540-51-4 


DL-Tetrohydrofurfuryl 
propionate 


637-65-0 


Bens enepent ano 1 


10521-91-2 


Cyc 1 ohexanee thanol , acetate 


21722-83-8 


Benzyl isobutyl ketone 


5349-62-2 


Butanoic acid, 3-oxo-, 
phenylmethyl ester 


5396-89-4 


1, 2-Ethanediamine, N,N ! - 
bis (phenylmethyl) - ■ 


140-28-3 


2 - Ethyl - 3 - hydroxy- 4 - pyr one 


1110651 


Dicyclohexyl disulfide 


2550-40-5 


Tetrahydrofurfuryl butyrate 


2217-33-6 


Thu j one 


546-80-5 


Benzyl alcohol, alpha-metnyl- , 
butyrate 


3460-44-4 


Citronellyl tiglate 


24717-85-9 


Lactitol 


585-86-4 


Nonivamide 


2444-46-4 


2 -Acetoxy- 3 -but anone 


4906-24-5 
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Name 


CAS # 


3 - Ace tyl-2 , 5 -dimethyl thiophene 


230378 


3 - Acetyl -2-5 dimethyl fur an 


10599-70-9 


4-Acetyl-S-t-butyl-l, 1- 
dimethylindan 


13171-00-1 


Allyl 2-furoate 


4208-49-5 


Allyl sorbate 


7493-75-6 


Allyl thiopropionate 


41820-22-8 


Allyl tiglate 


7493-71-2 


Amy 1 eye 1 ohexy 1 acetate 


67874-72-0 


Benzaldehyde glyceryl acetal 


1319-88-6 


Benzaldehyde propylene glycol 
acetal 


2568-25-4 


Bornyl i soval er at e 


76-50-6 


1 1 3 -Biruanecii tmui 


24330-52-7 


2 f 3 -ButanecLztixij-Ox 


4532-64-3 


ButyJL cmnamic aiuciiyuc 


~749'2"-44'-6 


Cinnamyl oenzoate 


5320-75-2 


Citral ethylene glycol acetal 


66408-78-4 


Citronellyloxyacet aldehyde 


7492-67-3 


Citronellyl phenylacetate 


139-70-8 


Cyclohexyl isovalerate 


7774-44-9 


Decalactone 


5579-78-2 


2 , 5-Dimethyl-4-methoxy-3 (2H) - 
f uranone 


4077-47-8 




4433-36-7 


2 - Et noxyxal a zo x e 


15679-19-3 


Ethyl 2-mercaptopropionate 


19788-49-9 


Ethyl 2-methyl-4-pentenoate 


53399-81-8 


Ethyl 3- (2-furyl)propanoate 


94278-27-0 


Ethyl cyclohexanepropionate 


10094-36-7 


Ethyl (p-tolyloxy) acetate 


67028-40-4 


3 - Ethyl - 2 - hydroxy - 2 - • 


21835-01-8 



141 



WO 2005/089375 



PCT/US2005/008746 



Name 


CAS !f 




1 eye 1 opent en - 1 - one m 

1 Ethylene prassyiaue 


105-95-3 


1 2-Ethylf encnoi „ 


183S8-91-7 


1 Furfuryl s-mecnyiJ^ULa-iiuauc: 


13678-60-9 


Furfuryl butyrate 


623-21-2 


1 Furfuryl isopropyi suxiiag 


1883-78-9 


1 Furfuryl methyl suiiiae _ — 


1438-91-1 


1 Furfuryl propionate 


623-19-8 


Furfuryl txiiopropioiiciuc: 


59020-85-8 


| Geranyl acetoacc^aue . 


10032-00-5 


| Geranyl Denzoaue 


94-48-4 


Geranyl isovalerate 


109-20-6 


delta-Hexalactone 


823-22-3 


trans-3-Hexenal 


69112-21-6 


cis 3-Hexenyl anthranilate 


S5405-7S-7 


trans-2-Hexenyl propionate 


53398-80-4 


[5- (cis-3-Hfexenyl) dihydro-5- 

1 methyl -2 (3rij xuraiaoiig 


70851-61-5 


| Hexyl 2-rormaue 


39251-86-0 


Hexyl crotonate . 


19089-92-0 


Hexyl f ormate- 


629-33-4 




1 Isoamyl 3- (2 -fury!) propionate 


7779-67-1 




Isoamyl pyruvate 


7779-72-8 




Isobutyl furylpropionate 


105-01-1 




Isohexenyl cyclohexenyl 
I c arooxa j. uenyue . 


37677-14-8 




p-Isopropyl phenyl acet aldehyde 


4395-92-0 




Linalyl cinnamate 


78-37-5 




Linalyl formate 


115-99-1 




Linalyl isovalerate 


1118-27-0 




Linalyl phenylacetate 


7143-69-3 




1 Maltol isobutyrate 


65416-14-0 _| 
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Name 


CAS # 


Methyl 2-methylpentanoate 


2177-77-7 


Methyl 3-hydroxyhexanoate 


21188-58-9 


Methyl 3 -nonenoate 


13481-87-3 


Methyl furfuryl disulfide 


57500-00-2 _j 


Methyl p-tert- 
Put y lpneny ± acetaue 


3549-23-3 


3 -Methyl -1, 2 - cvc 1 ohexanedi one 


3008-43-3 


alpha-Methylanisalacetone 


104-27-8 


2-Methylbutyl isovalerate • 


2445-77-4 


4-Methylnonanoic acid 


At— n 1 A OO 1 

45019-28-1 


4-Methyloctanoic acid 


54947-74-9 


2 -Methyltetrahydrothiophen-3- 
one 


13S79-85-1 


3- (Methyl thio) but anal 


16630-52-7 


4 - (Methyl thic) butanol 


20582-85-8 


4 -Me thy 1 1 hi o - 2 - but anone 


34047-33^7 


4 -Methyl thi o - 4 -methyl - 2 - 
pent-, anone 


23550-40-5 




999-40-6 


Neryl formate 


2142-94-1 


Neryl isovalerate 


3915-83-1 


Octahydrocoumarin 


4430-31-3 


Phenethyl 2- furoate 


7149-32-8 


1 - Phenyl - 2 -pent anol 


705-73-7 


Phenyl ace t aldehyde 
diisobutylacetal 


68345-22-2 


Phenyl acet aldehyde gj.ycery± 
acetal 


29895-73-6 


2- (3 -Phenylpropyl) pyridine 


2110-18-1 


Propyl phenylacetate 


4606-15-9 


Pyrazineethanethiol 


35250-53-4 


Ethyl 2 -methyl pentanoate 


39255-32-8 
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Name 


CAS # 


Methyl 2 , 4-decadienoate 


4493-42-9 


alpha- I some thy 1 ionone 


127-51-5 


5 -Methyl hexanoic acid 


628-46-S 


Ethyl 3 -methyl pentanoate 


5870-68-8. 


Ethyl 2 -methyl -3 ,4- 
pexitadienoate 


60523-21-9 


3-Nonen-2-one 


14309-57-0 


5 -Methyl - 3 -hexen- 2 -one 


5166-53-0 


Maltol propionate 


68555-63-5 


2 -Methyl -3- (2-furyl) acrolein 


B74-S6-8 


Ethyl 3 (2-furyl) prop anoate 


10031-90-0 


2 -Phenyl -3- (2-furyl) -propenal 


57558-60-2 


4 -Methyl - 2 -pentyl -1,3- 
dioxolane 


1599-49-1 


2 -Ethyl -4 , 5 -dimethyl oxazole 


53833-30-0 


isobornyl isovalerate 


7779-73-9 


Theophylline- 7 -acetic acid 


652-37-9 


Ethyl trans -2 -octenoate 


7367-82-0 


DL-Arginine 


7200-25-1 


Allyl Crotonate 


20474-93-5 


2 -Methoxystyrene 


612-15-7 


Magnesium Fumarate 


7704-71-4 


2 - Prop i ony lpyr r o 1 e 


1073-26-3 


2 -methyl - 1 , 3 -di thiol arie 


5616-51-3 


2 -ethyl -5 -methyl pyrasine 


13360-64-0 


2 -methyl- 3- (dimercaptomethyl) - 
fur an 


D J J U J ~L / Jm 


Magnesium gluconate 


3632-91-5 


Manganese gluconate 


6485-39-8 


Erythritol 


149-32-6 


D-Arabinose 


28697-53-2 


D-Galactose 


59-23-4 
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Name 


CAS # 


D- ( + ) -Mannose 


3458-28-4 


Sorbitol 


50-70-4 


Aspartame 


22839-47-0 


Cyclamic Acid 


100-88-9 


Dulcin 


150-69-6 


Glucose- 1 -phosphate 
Dipotassium Salt 


29732-59-0 


a - 

L- { + ) -Arabinose 


87-72-9 


Fruc t o s e - S - Phosphat e 


S43-13-0 


D-Maltose Monohydrate 


6363-53-7 


Ribose 


24259-59-4 


Fructose 1 , 6-Diphosphate 
Disodium Salt 


26177-85-5 


Saccharin sodium, dihydrate 


6155-57-3 


1, 2-Benzisothiazol-3 (2H) -one 
1,1-dioxide, calcium salt 


6485-34-3 


1, 2~Benzisothiazolin-3-one 
1,1-dioxide, potassium salt 


10332-51-1 


' zeranol 


26538-44-3 


beta -D-£ rue topyranose 


7660-25-5 


D- fructose 1, 6-bisphosphate 


488-69-7 


Ribose 5 -phosphate 


4300-28-1 


Arabinose 


147-81-9 


Saccharin, sodium salt hydrate 


823S5-42-0 


Maltitol 


585-88-6 


D- Fructose 1 -phosphate 


15978-08-2 


D- Sorbitol 6 -phosphate 


108392-12- 


alpha -D -Xylose 


31178-70-8 


Inositol 1 -phosphate 


573-35-3 
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Table 10 



Name 


CAS # 


Sodium Metabisulf ite 


7681-57-4 


sodium hydrogen phosphate 


7558-79-4 


■ Sodium Phosphate Monobasic 


7558-80-7 


Sodium thiosulfate 


7772-98-71 


Orthoboric. acid 


10043-35-3 


D i e t hano 1 ami ne 


111-42-2 


Benzaldehyde 


100-52-7 


Sorbic acid 


110-44-1 


L- (+) -Tartaric Acid 


87-69-4 


D-mannitol 


69-65-8 


Butyl paraben 


94-26-8 


Thymol 


89-83-8 


Methyl salicylate 


119-36-8 


Citric acid 


77-92-9 


Creatinine 


60-27-5 


Vitamin C 


50-81-7 


Benzoic Acid 


65-85-0 


Methyl 4 -hydroxybenzoate 


99-76-3 


m-Cresol 


108-39-4 


p-Cresol 


106-44-5 


Aspirin 


50-78-2 


Phenol 


108-95-2 


Sucrose 


57-50-1 


Potassium citrate, monohydrate 


1534146 


Sodium acetate 


127-09-3 


Lactic acid 


50-21-5 


Propionic acid, sodium salt 


65-85 


Benzyl alcohol 


100-51-6 


Phenethyl alcohol 


60-12-8 


Cholesterol 


57-88-5 


D-Glucose 


50-99-7 
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Name 




Sorbitol 


50-70-4 


Aspartame _ 


22839-47-0 


Saccharin 


81-07-2 


2, 6-Di-tert-Butyl-p-Cresol 


128-37-0 . 


4-Chloro-3-methylphenol 


59-50-7 


qlycerin 


56-81-5 


Propyl paraben 


94-13-3 


fumaric acid 


110-17-8 


dabco 


280-57-9 


p - Phenyl enedi amine 


106-50-3 




4180-23-8 


AJle . . 

v-n -rrsTN^ r~l rra 1 1 a t" P . 


121-79-9 


T.-mnnncnrl "i mm crlutamate 


142-47-2 


■q- . . -n ~ *- h "hvr5*roxvanisole 


25013-16-5 


i nViovannl 5 — tnethvl — 2 — (1 — 
methylethyl) - , 
(lalpha, 2beta, Salpha) - 


89-78-1 


alpha-Thioglycerol 


96-27-5 


Sodium dehydroacetate 


4418-26-2 


Ethyl 4-hydroxybenzoate 


120-47-8 


Ethyl Vanillin 


121-32-4 


Triacetin 


102-76-1 


Potassium sorbate 


590-00-1 


Triethyl citrate 


77-93-0 


(S) - ( + ) -Arginine 


74-79-3 


Glycine 


56-40-6- 


(S) - (-) -Histidine 


71-00-1 


(S) - (+) -Lysine 


56-87-1 


Quinone 


106-51-4 


Naphthal ene , 2 - ethoxy- 


93-18-5 


Methanesulf onic Acid 


75-75-2 
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Name 


CAS # 


DL-Tartaric Acid 


133-37-9 


Cyclamic acid 


100-88-9 


(S) - (-) -Phenylalanine 


63-91-2 


(S) - (-) -Tyrosine 


60-18-4 


Carvone 


99-49-0 


Ethyl butyrate 


105-54-4 


6 -Methyl - 5 -hept en- 2 - one 


110-93-0 


Ethyl acetbacetate 


141-97-9 


Methyl benzoate 


93-58-3 


Phenylacetic Acid 


103-82-2 


Adipic acid 


124-04-9 


Ethyl benzoate 


93-89-0 


Benzyl benzoate 


120-51-4 


Pyruvic acid 


127-17-3 


Succinic acid 


110-15-6 


Indole 


120-72-9 


Methyl ant hr ani late 


134-20-3 


Diethyl malonate 


105-53-3 


Niacin 


59-67-6 


Me so- inositol 


87-89-8 


4 - Aminobenzoic acid 


150-13-0 


Anisole 


100-66-3 


Urea 


57-13-6 


Pyrrolidine 


123-75-1 


Cy c 1 op ent anone 


120-92-3 


Acetic anhydride 


108-24-7 


Benzophenone 


119-61-9 


D- (-) -Fructose 


57-48-7 


D- (+) -Xylose 


58-86-6 


o-Methoxybenzoic Acid 


579-75-9 


linalool 


78-70-6 
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Name 


CAS # 1 


ethyl isovalerate 


108-S4-5 


i , 1 1 -Azobisf ormamide 


123-77-3 


S -Methylcoumar in 


92-48-8 


acetoin 


513-8S-0 


. a lpha - Phe 1 1 andrene 


99-83-2- • 


Cymene 


99-87-6 


Dimethyl Succinate 


10S-S5-0 


p-Anis aldehyde 


123-11-5 


Phenyl ether 


101-84-8 


T e t r ahy dr o - 2 - f ur anme than o 1 


97-99-4 


Valeric Acid 


109-52-4 


3,4-xylenol 


95-65-8 


1 , 1-diethoxye thane 


105-57-7 


ethyl but yr aldehyde 


97-96-1 




623-70-1 


ethyl isobutyrate 


97-62-1 


methyl isovalerate 


556-24-1 


methyl propionate 


554-12-1 


methyl valer aldehyde 


123-15-9 


4- (2 , 6, S-Trimethyl-2- 

nvrl nhpa-x-pm - 1 -vl ) - 3 -but en- 2 «- one 


127-41-3 


4. - f 2 S £ - tr-imethvl-1- 

cyclohexen-l-yl) -3 -but en- 2 -one 


14901-07-6 


Maleic acid 


110-16-7 


3-Methylbutanoic acid 


503-74-2 


L-Glutamic Acid 


56-86-0 


D-limonene 


5989-27-5 


1 - Phenyl - 1 - propanol 


93-54-9 


2 1 -Hydroxyacetophenone 


118-93-4 


2 , 4 - D ihy dr oxybenz o i c Ac i d 


89-86-1 


2 - Phenyl - 1 -propanol 


1123-85-9 
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Name 


CAS # • 


3-Phenylpropionic Acid 


501-52-0 


4 -Ethoxyphenol 


S22-S2-8 


Alpha-Terpineol 


98-55-5 ' 


Benzaldehyde Dimethyl ace tal 


1125-88-8- . 


Benzyl Ether 


103-50-4 


Benzyl Formate 


104-57-4 


Benzyl Salicylate 


118-58-1 


Cinnamyl Alcohol 


104-54-1 


D- (+) -Glucono- 1,5 -lactone 


4253-68-3 


D-Isoascorbic Acid 


89-65-6 


2 , 3 -Naphthalenediol 


92-44-4 


Diethyl Succinate 


123-25-1 


Ethyl 2 -Aminobenzoate 


87-25-2 


Ethyl Cinnamate 


103-36-6 


Ethyl Phenylacetate 


101-97-3 


Ethyl Salicylate 


118-61-6 


gamma -Valerol act one 


108-29-2 


Hydroquinone Dimethyl Ether 


150-78-7 


Isocaproic Acid 


64S-07-1 


Isoeugenol 


97-54-1 


Isopropyl Benzoate 


939-48-0 


L- (+) -Isoleucine 


73-32-5 


L-Malic acid 


97-S7-6 


L-2-Aminopropionic Acid 


5S-41-7 


L- Carnitine 


541-15-1 


L-Glutamine 


56-85-9 


L-Hydroxyproline 


51-35-4 


L-Proline 


147-85-3 


L-Serine 


56-45-1 


L- Threonine 


72-19-5 


L- Valine 


72-18-4 
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Name 


CAS # • 


Phenoxyacetic Acid 


122-59-8 


Veratrole . 


91-16-7 


2-Ethylbutyric acid 


88-09-5 


2-Methylpyrazine 


109-08-0'. 


o-methoxybenzaldehyde 


135-02-4 


L-Leucine 


61-90-5 


L-Asparagine 


70-47-3 


p r op i ophenone 


93-55-0 


5 - i s opr opy 1 - 2 - me t hyl -pheno 1 


499-75-2 


Xylitol 


87-99-0 


ethyl 4-oxopentanoate 


539-88-8 


methyl cinnamate 


103-2S-4 


curtiic alcohol 


536-60-7 


methyl 2-naphthyl ketone 


93-08-3 


1 -methyl- 4- (1 -methyl ethyl) - 
1 f 4 -Cyclohexadiene 


" 99-85-4 


en - ethylene diamine . 




Caffeine 


58-08-2 


5 -methyl furfural 


620-02-0 


furfurvl acetate 


623-17-6 


terpinen-4-ol 


10482-56-1 


phenyl ethanal 


122-78-1 


4 ! -Methoxyacet ophenone 


100-06-1 


D-Fenchone 


4695-62-9 


1 -Me thoxy- 4 -methylbenzene 


104-93-8 • 


o-methylanisole 


578-58-5 


Acetyl ace t aldehyde dimethyl 
acetal 


5436-21-5 


p-methylacetophenone 


122-00-9 


Methyl phenylacetate 


• 101-41-7 


4 -Ethoxybenzaldehyde 


10031-82-0 
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Name 


CAS # • 


p-tolyl acetate 


140-39-6 


2, 6-Dimethoxyphenol 


91-10-1 


Methyl 2-methoxybenzoate 


606-45-1 


alpha-methylcinnamaldehyde 


101-39-3- 


2-methoxyciimamaldehyde 


60125-24-8 


Potassium bicarbonate 


298-14-6 


1 pxperonyl acetate 


326-61-4 


2,3 -hexanedione 


3848-24-6 


furfural acetone 


623-15-4 


1 trans beta- (2 -furyl) acrolein 


623-30-3 


carveol 


99-48-9 


Methyl nicotinate 


93-60-7 


Ethyl benzovlacetate 


94-02-0 


Methyl 4-methoxybenzoate 


121-98-2 


Levulinic acid 


123-76-2 


ra-Dimethoxybenzene 


151-10-0 


2 -acetylpyridine 


1122-62-9 


tetramethyl-pyrazine 


1124-11-4 


2 , 3 -dimethyl -pyrazine 


5910-89-4 


trimethyl-pyrazine 


14667-55-1 


2 -ethyl -3 -methyl -pyrazine 


15707-23-0 


5 -Methyl - 3H- f uran- 2 - one 


591-12-8 


2 -Methoxy- 4 -methylphenol 


93-51-6 


•pi ppra^ine 


110-85-0 


2 -Methoxy- 4 -propylphenol 


27 85- 87 -7 


Naphthal ene , 2 - ( 2 - 
methylpropoxy) - 


2173-57-1 


2 -Acetyl - 1 -methylpyxrol e 


932-16-1 


3 , 3-Dimethylacrylic acid 


541-47-9 


Ethyl sorbate 


2396-84-1 


1 4- (4-Hydroxyphenyl) -2-butanona 


5471-51-2 
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Name 


CAS # 


4 -Methoxyphenylacetone 


122-84-9 


(-) -Myrfcenal 


564-94-3 


3 -Phenylpropionaldehyde 


104-53-0 


1- Phenyl ethyl propionate 


120-45-6- 


2 -Methyl tetrahydrof uran-3 - one 


3188-00-9 


Cinnamyl acetate 


103-54-8 


Styrallyl acetate 


93-92-5 


Ethyl 4 -methoxybenzoate 


94-30-4 


Benzyl propionate 


122-S3-4 


Phenylpyruvate 


156-06-9 


f uraneol 


3658-77-3 


methyl 2 -methylbutanoat e 


868-57-5 


Benzeneacetaldehyde, alpha- 
methyl - 


93-53-8 


Dimethyl anthrani 1 at e 


85-91-6 


1 , l-Dimethoxy-2-phehylpropane 


90-87- 9 ■ 


4 - hexano 1 i de 


S95-06-7 


Dime thy Ibenzylcarbinyl acetate 


151-05-3 


Benzyl isobutyrate 


103-28-6 


Acetyl isoeugenol 


93-29-8 


2 -Acetyl -5 -methyl furan 


1193-79-9 


Alpha-methyl -p- 
isopropylphenylpropanaldehyde 


103-95-7 


Benzyl c arbinyl format e 


104-62-1 


p-Cresyl alpha -toluate 


101-94-0 


Potassium bisulfate 


7646-93-7 


Potassium carbonate 


584-08-7 


Potassium chloride 


7447-40-7 


Potassium hydroxide 


1310-58-3 


Ethyl tiglate 


•5837-78-5 


Nerol oxide 


1786-08-9 
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Name 


pas a ■ 


DL-Tetrohydrofuzrf uryl 
propionate 


S37-65-0 


Benzaldehyde propylene glycol 
acetal 


25S8-25-4 


2 -Methyl -3- (2 -f uryl) acrolein 


874-66-8 ' 


vanillin 


121-33-5 


Cholic acid 


81-25-4 


R-Carvone 


6485-40-1 


Potassium nitrate 


7757-79-1 


Potassium permanganate 


7722-64-7 


Potassium persulfate 


7727-21-1 


Potassium phosphate, dibasic 


2139900 


Potassium Phosphate Monobasic 


7778-77-0 


Potassium sulfate 


7778-80-5 


Sodium bicarbonate 


144-55-8 


Sodium bi-su-lf-i-t-e- 


_7631-9.Qr5. 


Sodium carbonate 


497-19-8 


Sodium chloride 


7S47-14-5 


Sodium dithionite 


7775-14-6 


Sodium hydroxide 


1310-73-2 


Sodium nitrite 


7632-00-0 


Sodium Pyrophosphate 


7722-88-5 


Sodium sulfate 


7757-82-6 


Sodium sulfite 


7757-83-7 


Sodium thiocyanate 


540-72-7 


Calcium Carbonate 


471-34-1 


Calcium chloride 


10043-52-4 


Calcium gluconate 


299-28-5 


Calcium hydroxide 


1305-62-0 


Calcium phosphate, dibasic 


7757-93-9 • 


Calcium sulfate 


7778-18-9 
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Name 


CAS # - 


N- Methyl -D-glucarnine 


6284-40-8 


Calcium oxide 


1305-78-8 


Calcium Phosphate Monobasic 


7758-23-8 


Magnesium chloride hexahyclrate 


7791-18-6 


Magnesium sulfate 


7487-88-9 


Magnesium Sulfate Heptahyclrate 


10034-99-8 


Aluminum chloride hexahydurate 


7784-13-6 


aluminum nitrate nonahydrste 


7784-27-2 


Aluminum potassium sulfate, 
dodecahydrate 


7784-24-9 


Aluminum sulfate, 
octadecahydrate 


7784-31-8 


(S) - (-) -Cysteine 


52-90-4 


p-Toluenesulfonic Acid 


104-15-4 


Potassium bitartrate 


868-14-4 


DL-aspart-io~ a-c-id . .. „„ . 


617-45-8 


p~ Dimethyl aminobenzaldehyde 


100-10-7 


Sodium salicylate 


54-21-7 


Benzoin 


119-53-9 


Sodium dodecyl sulfate 


151-21-3 


L-Menthol 


2216-51-5 


Tiron 


149-45-1 


kxoox j.avm 


83-88-5 


Sodium" Acetate Trihydrate 


6131-90-4 


Disodium Succinate Hexahydrate 


6106-21-4 


Di sodium 

ethylenediaminetetraacetate 
dihydrate 


6381-92-6 


sodium citrate, dihydrate 


1545801 


Sodium potassium tartrate, 
tetrahydrate 


6381-59-5 


L- ( + ) -Arginine 
monohy dr o c hi or i de 


1119-34-2 J 
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Name 


CAS # . 


Ethyl enedi amine 
di hy cir ochl ori de 


333-18-6 


Sodium formate 


141-53-7 


Sodium acetate 


127-09-3 


Potassium acetate 


127-08-2 


Ammonium citrate 


3012-65-5 


Ammonium bicarbonate 


1066-33-7 


Ammonium chloride 


12125-02-9 


Ammonium nitrate 


6484-52-2 


Ammonium persulf ate 


7727-54-0 


Ammonium sulfate 


7783-20-2 


Zinc chloride 


7546-85-7 


Sulfuric acid, zinc salt 
(1:1) , hept ahydrate 


7446-20-0 


Sodium Tripolyphosphate 


7758-29-4 


ammonium benzoate. .. . __. 


1863-63-4 


ammonium bisulfite 


10192-30-0 


1 , 5-Naphthalenedisulfonic Acid 
Di sodium Salt 


1655-29-4 


4-Hydroxybenzoic Acid 


99-9.6-7 


Diphenylacetic Acid 


117.-34-0 


Glutaric Acid 


110-94-1 


L- (- ) -Fucose 


2438-80-4 


L- Cysteine Hydrochloride 


52-89-1 


L-Histidine Hydrochloride 
Monohydrate 


1880304 


o-Toluic Acid 


118-90-1 


Pivalic Acid 


75-98-9 


Pyruvic Acid Sodium Salt 


113-24-6 


Potassium bromide 


2139626 


Sodium Dithionate Dihydrate 


7631-94-9 


Sodium Malonate 


141-95-7 
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Name 


CAS # 


Trisodium Citrate 


68-04-2 


Potassium Sodium Tartrate 


304-59-6 


Potassium Citrate 


866-84-2 


D-Maltose Monohydrate 


6363-53-7 


Pvr 1 obexaaTTivl o s s 


10016-20-3 


Dodecyl sulfate, lithium salt 


2044-56-6 


Mang ane se chloride 


214507S 


methyl -urea ' 


598-50-5 


be t a - Cy c 1 odext r in 


7585-39-9 


Tr iphosphor i c acid, 
pentapotassium salt 


13845-36- 8 


Glycine ethyl ester 
hydrochloride 


623-33-6 


L-Histidine methyl ester 
dihy dr ochl or i de 


7389-87-9 


L - L<euc ine _ jnet hy 1 es t e r 
hvdrochloride 


"7517-19-3 


D- Lysine hydrochloride 


7274-88-S 


2 -Naphthalenesulf onic acid 
sodium salt 


532-02-5 


calcium nitrate tetrahydrate 


13477-34-4 


Vitamin Bl 


59-43-8 


Zinc Acetate Dihydrate 


5970-45-6 


Potassium fluoride 


7789-23-3 


Potassium iodate 


2139718 


Potassium iodide 


7681-H-O 


Potassium thiocyanate 


333-20-0 


Sodium bromide 


7647-15-6 


Sodium fluoride 


7681-49-4 


Sodium iodide 


7681-82-5 


Sodium nitrate 


7631-99-4 


Calcium acetate 


5743-26-0 
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Name 


CAS # • 


Trichloroacetic acid 


76-03-9 


Ammonium acetate 


S31-61-8 


Ammonium fluoride 


12125-01-8 


DL-malic acid 


S17-48-1 


t- Butyl Alcohol 


75-S5-0 


bet a- Alanine 


107-95-9 


(S) - (-) -Tryptophan 


73-22-3 


Malonic acid' 


141-82-2 


Phenethyl amine 


64-04-0 


Sal icylyl aldehyde 


90-02-8 


Sodium benzoate 


532-32-1 


Mandelic acid • 


90-S4-2 


Calcium pantothenate 


137-08-S 


Chloroacetic Acid 


79-11-8 


Ethanol Amine 


141-43-5 


Salicylic acid 


69-72-7 


Saccharin sodium 


128-44-9 


Thi amine hydro chl or ide 


67-03-8 


2 2 1 -Oxyb is ethanol 


111-46-6 


^esorcinol 


108-46-3 


2 -Amino- 2- (hydroxymethyl) -.1,3- 
propanediol 


77-86-1 


2 , 5-Dimethylphenol 


95-87-4 


Ammonium Phosphate Monobasic 


7722-76-1 


1 , 3 -Butanediol 


107-88-0 


Glycolic Acid 


79-14-1 


Sodium Gluconate 


527-07-1 


Terephthalic Acid 


100-21-0 


L-Ascorbic Acid Sodium Salt 


134-03-2 


3 -Acetyl -6 -methyl -2 , 4- 
pyrandione 


520-45-6 
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Name 


CAS # 1 


Calcium Acetate 


62-54-4 


Nicotinamide 


98-92-0 


l-Hydroxy-2 -naphthoic Acid 


86-48-6 


2 - I sopropylphenol 


88-69-7 


4 -Aminosalicylic Acid 


65-49-6 


Calcium Glycerophosphate 


27214-00-2 


Erythorbic Acid Sodium Salt 


7378-23-6 


Gluconic Acid Potassium Salt 


299-27-4 


Orotic Acid 


65-86-1 


p-Anise Alcohol 


105-13-5 


Potassium Benzoate 


582-25-2 


Taurine 


107-35-7 


Thiamine Nitrate 


532-43-4 


3,3 , 5-Trimethyl-l-cyclohexanol 


116-02-9 


f- fa-rt- -Riihv'lTnv'drocruixione 


1948-33-0 


Sulf osalicylic acid 


97-05-2 


Gallic acid 


149-91-7 


L-borneol 


464-45-9 


Isoborneol 


124-76-5 


2 , 5-Dihydroxybenzoic acid, 
Gentisic acid 


490-79-9 


5 - hydroxy- 6 - me thy 1 -3,4- 
DvridinediTnethaiiol 


65-23-6 


Naohthal ene - 2 - sulf onic acid 


120-18-3 


Efchanssulf onic acid, 2- 
hydrcocy- , monosodiura salt 


1562-00-1 


Pamoic acid 


130-85-8 


2 , 4-Dimethylphenol 


105-67-9 


3 , 5-Dihydroxyacetophenone 


51863-60-6 


Eugenol 


97-53-0 


n-Butyiric Acid 


107-92-6 


Hydroquinone 


123-31-9 
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Name 


CAS # * 


Propionic Acid 


73-09-4 


me t a - Phenyl enedi amine 


1Q8-45-2 


Oxalic Acid 


144-62-7 


n-Hexanoic Acid 


142-62-1' 


2-Furancarboxylic Acid 


8S-14-2 


4 1 -Nitroacetanilide 


1O4-04-1 


D- (-) -Tartaric Acid 


1-47-71-7 


p-Acetamidobenzoic Acid . 


5 56-08-1 


UrdJ. d.L> LCLJ. XL> J.U. 


5 26-99-8 


D - g x vie ur ona u e 


1 700908 


Lactobionic acid 




p — r orrnyiaceuaiLiiiuc 


1.22-85-0 


<s "jyi6rCapU.OOSuZiOa.L. aula 


1—47-93 -3 


irropailOlC aClu, iJ.y U.J- ^u»v.y , 

calcium salt (2:1), (S) - 


28305-25-1 


D (+) -10 -Camphor sulfonic acid 


3144-16-9 


3-Cyclopentylpropionic acid 


140-77-2 


1R- (-) -Camphor sulfonic acid 


359S3-20-3 


DL- Lysine 


■70-54-2 


Cinnamic acid 


621-82-9 


Triethanol amine 


102-71-6 


Acetic Acid 


€4-19-7 


Dichloroacetic Acid 


-79-43-6 


Diethyl amine 


109-89-7 


Diethylaminoethanol 


100-37-8 


N- (2-Hydroxyethyl)Morpholine 


622-40-2 


Octanoic Acid 


124-07-2 


isobutyric acid 


79-31-2 


Anisic Acid 


100-09-4 


Betaine . 


107-43-7 


Enanthoic Acid 


111-14-8 
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Name 


CAS # • 


Hippuric Acid 


495-69-2 


Tiqlic Acid 


80-59-1 


Cyclohexanecarboxylic acid 


98-89-5 


m-Methoxybenzoic acid 


58S-38-9 • 


D- (+) -Camphoric acid 


124-83-4 


N- ( 2 -Hydroxyethyl) pyrrolidine 


2955-88-6 


Name 


CAS # 


Sodium Metabisulf ite 


7681-57-4 


sodium hydrogen phosphate 


7558-79-4 


Sodium Phosphate Monobasic 


7558-80-7 


Sodium thiosulfate 


7772-98-71 


Orthoboric acid- 


10043-35-3 


Die thanol amine 


111-42-2 


Benzaldehyde 


100-52-7 


Sorbic .acid, , 


110-44-1 


L- (+) -Tartaric Acid 


87-69-4 


D-mannitol 


69-65-8 


Butyl paraben 


94-26-8 


Thymol 


89-83-8 


Methyl salicylate 


119-36-8 


Citric acid 


77-92-9 


Creatinine 


60-27-5 


Vitamin C 


50-81-7 


Benzoic Acid 


65-85-0 


Methyl 4-hydroxybenzoate 


99-76-3 


tn-Cresol 


108-39-4 


p-Cresol 


105-44-5 


Aspirin 


50-78-2 


Phenol 


108-95-2 


Sucrose 


57-50-1 


Potassium citrate, monohydrate 


1534146 
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Name 


CAS # • 


Sodium acetate 


127-09-3 


Lactic acid 


50-21-5 


Propionic acid, sodium salt 


65-85 


Benzyl' alcohol 


100-51-6 


Phenethyl alcohol 


60-12-8 


Cholesterol 


57-88-5 


D-Glucose 


50-99-7 . 


Sorbitol 


50-70-4 


Aspartame 


22839-47-0 


Saccharin 


81-07-2 


2, S -Di - t ert - Butyl -p - Cresol 


128-37-0 


4 -Chloro-3 -methylphenol 


59-50-7 


glycerin 


56-81-5 


, Propyl paraben 


94-13-3 


fumaric acid 


110-17-8 


dabco 


280-57-9 


p - Phenyl enedi amine 


106-50-3 


Anetaole 


4180-23-8 


propyl gal late 


121-79-9 


L-: mono sodium glutamate 


142-47-2 


Butyl at ed hydroxyanisole 


25013-16-5 


uycxonexanox , 3-met;nyx-2- ix- 
methylethyl) -, 
(lalpha, 2beta, 5alpha) - 


89-78-1 


al pha - Thi og ly c e r o 1 


96-27-5 


Sodium dehydroacetate 


4418-26-2 


Ethyl 4-hydroxybenzoate 


120-47-8 


Ethyl Vanillin 


121-32-4 


Triacetin 


102-76-1 


Potassium sorbate 


590-00-1 


Triethyl citrate 


77-93-0 
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Name 


CAS # • 


(S) - (+) -Arginine 


74-79-3 


Glycine 


5S-40-6 


(S) - (-) -Histidine 


71-00-1 


(S) - (+) -Lysine 


5S-87-1 • 


Quinone 


106-51-4 


Naphthalene , 2 -ethoxy- 


93-18-5 


Methanesulfonic Acid 


75-75-2 


DL-Tartaric Acid 


133-37-9 


Cyclamic acid 


100-88-9 


(S) - (-) -Phenylalanine 


63-91-2 


(S) - (-) -Tyrosine 


60-18-4 


Carvone 


99-49-0 


Ethyl butyrate 


105-54-4 


6-Methyl-5-hepten-2-one 


110-93-0 


Ethyl acetoacetate 


141-97-9 


Methyl benzoate 


93-58-3 


Phenyl acetic Acid 


103-82-2 


Adipic acid 


124-04-9 


Ethyl benzoate 


93-89-0 


Benzyl benzoate 


120-51-4 


Pyruvic acid 


127-17-3 . 


Succinic acid 


110-15-6 


Indole 


120-72-9 


Methyl anthranilate 


134-20-3 


Diethyl malonate 


105-53-3 


Niacin 


59-67-5 


Meso- inositol 


87-89-8 


4-Aminobenzoic acid 


150-13-0 


Anisole 


100-66-3 


Urea 


57-13-6 


Pyrrolidine 


123-75-1 



163 



WO 2005/089375 



PCT/US2005/008746 



Name 


CAS # ■• 


Cy c 1 op ent anone 


120--92-3 


Acetic anhydride 


108-24-7 


Benzophenone 


119-61-9 


D- (-) -Fructose 


57-48-7 • 


D- (+) -Xylose 


58-86-6 


o-Methoxybenzoic Acid 


579-75-9 


linalool 


78-70-6 


ethyl isovalerate 


108-64-5 


1 , 1 1 -Azobisf ormamide 


123-77-3 


6 - Methyl coumar in 


92-48-8 


acetoin 


513-86-0 


al pha - Phel 1 andr ene ( 


99-83-2 


Cymene 


99-87-6 


Dimethyl Succinate 


106-65-0 


p - Ani s a 1 de hy de 


123-11-5 


Phenyl ether 


101-84-8 


Tetrahydro-2 -f uranmethanol 


97-99-4 


Valeric Acid 


109-52-4 


3 , 4 -xylene 1 


95-65-8 


1 , 1-diethoxyethane 


105-57-7 


ethyl butyr aldehyde 


97-96-1 


Ethyl crotonate 


623-70-1 


ethyl isobutyrate 


97-62-1 


metayx isova.xera.ts 


556-24-1 


methyl propionate 


554-12-1 


methyl valeraldehyde 


123-15-9 


4- (2, 6, 6-Trimethyl-2- 
cyclohexen-l-yl) -3-buten-2-one 


127-41-3 


4- (2,6, 6-trimethyl-l- 
cyclohexen-l-yl) -3 -but en- 2 -one 


14901-07-6 


Maleic acid 


110-16-7 
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Name 


CAS # • 


3-Methylbutanoic acid 


503-74-2 


L-Glutamic Acid 


56-86-0 


D-limonene 


5989-27-5 . 


1 - Phenyl - 1 -propanol 


93-54-9 • 


2 1 -Hydroxyacetophenone 


118-93-4 


2 , 4-Dihydroxybenzoic Acid 


89-86-1 


2 - Phenyl - 1 -propanol 


1123-85-9 


3-Phenylpropionic Acid 


501-52-0 


4 - Ethoxyphenol 


S22-S2-8 


Alpha-Terpineol 


98-55-5 


Benzaldehyde Dimethylacetal 


1125-88-8 


Benzyl Ether 


103-50-4 


Benzyl Formate 


104-57-4 


Benzyl Salicylate 


118-58-1 


Cinnamyl Alcohol 


104-54-1 


D- ( + ) -Glucono-1, 5-lactone 


4253-68-3 


D-Isoascorbic Acid 


89-65-6 


2 , 3 -Naphthalenediol 


92-44-4 


Diethyl Succinate 


123-25-1 


Ethyl 2 - Aminobenzoate 


87-25-2 


Ethyl Cinnamate 


103-36-6 


Ethyl Phenyl acetate 


101-97-3 


Ethyl Salicylate 


118-61-6 


gamma - Va 1 e r o 1 ac t one 


108-29-2 


Hydroquinone Dimethyl Ether 


150-78-7 


Isocaproic Acid 


646-07-1 


Isoeugenol 


97-54-1 


I s opr opy 1 Benz oat e 


939-48-0 


L- (+) -Isoleucine 


73-32-5 


L-Malic acid 


97-67-6 


L-2 -Aminopropionic Acid 


56-41-7 
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Name 


CAS # • 


L- Carnitine 


541-15-1 


L- Glut amine 


56-85-9 


L-Hydroxyproline 


51-35-4 


L- Proline 


147-85-3 


L- Serine 


56-45-1 


L- Threonine 


72-19-5 


L- Valine 


72-18-4 


Phenoxyacetic Acid 


122-59-8 


Veratrole 


91-16-7 


2-Ethylbutyric acid. 


88-09-5 


2-Methylpyrazine 


109-08-0 


o - me thoxyben z a 1 dehy de 


135-02-4 


L-Leucine 


61-90-5 


L~Asparagine 


70-47-3 


prop i pphenone 


93-55-0 


5 - i sopropyl - 2 -methyl - phenol 


499-75-2 


Xylitol 


87-99-0 


ethyl 4-oxopentanoate 


539-88-8 


methyl cinnamate 


103-26-4 


cumic alcohol 


536-60-7 


methyl 2-naphthyl ketone 


93-08-3 


1 -methyl ~4- (1 -methyl ethyl) - 
1 , 4-Gyclohexadiene 


99-85-4 


en - ethylene diamine 




Caffeine 


58-08-2 


5 -methyl furfural 


620-02-0 


furfuryl acetate 


623-17-6 


terpinen-4-ol 


10482-56-1 


phenyl ethanal 


122-78-1 


4 1 -Methoxyacetophenone 


100-06-1 


D-Fenchone 


4695-62-9 
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Name 


CAS # * 


l-Methoxy-4-methylbenzene 


104-93-8 


o- methyl ani sole 


578-58-5 


Acetyl acet aldehyde dimethyl 
acetal 


5436-21-5 


p - me t hy 1 ace t ophenone 


122-00-9 


Methyl phenylacetate 


101-41-7 


4-Ethoxybenzaldehyde 


10031-82-0 


p-tolyl acetate. 


140-39-6 


2 , 6 -Dimethoxyphenol 


91-10-1 


Methyl 2-methoxybenzoate 


606-45-1 


alpha - me t hy 1 c innamal dehy de 


101-39-3 


2 -methoxycinnamaldehyde 


S0125-24-8 


Potassium bicarbonate 


298-14-S 


piperonyl acetate' 


32S-61-4 


2 , 3 - hexane di one 


3848-24-6 


furfural acetone 


623-15-4 


trans beta- (2 -furyl) acrolein 


623-30-3 


carveol 


99-48-9 


Methyl nicotinate 


93-60-7 


Ethyl benzoylacetate 


94-02-0 


Methyl 4 -methoxybenzoate 


121-98-2 


Levulinic acid 


123-76-2 


m- D ime t hoxyben z ene 


151-10-0 


2 - ace tylpyridine 


1122-62-9 


tetramethyl -pyrazine 


1124-11-4 


2 , 3 -dimethyl -pyrazine 


5910-89-4 


trimethyl-pyrazine 


14667-55-1 


2 - ethyl - 3 -methyl -pyrazine 


15707-23-0 


5 -Methyl - 3H- f uran- 2 -one 


591-12-8 


2 -Methoxy- 4 - methyl phenol 


93-51-6 


piperazine 


110-85-0 
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Name 


CAS # - 


2 -Methoxy-4 -propyl phenol 


2785-87-7 


Naphthal ene , 2 - ( 2 - 
methylpropoxy) - 


2173-57-1 


2 - Ac e t y 1 - 1 - me thy 1 pyr r o 1 e 


932-1S-1 


3 , 3-Dimethylacrylic acid- 


541-47-9 


Ethyl sorbate 


239S-84-1 


4~ (4-Hydroxyphenyl) -2-butanone 


5471-51-2 • 


4 -Methoxyphenyl acetone 


122-84-9 


(-)-Myrtenal 


564-94-3 


3 -Phenylpropionaldehyde 


104-53-0 - 


1- Phenyl ethyl propionate 


120-45-6 


2 -Methyl tetrahydrof uran- 3 -one 


3188-00-9 


Cinnamyl acetate 


103-54-8 


Styrallyl acetate 


93-92-5 


Ethvl 4-methoxybenzoate 


94-30-4 


Benzyl propionate" 


-T2-2-=63-4 


Phenylpyxuvate 


156-06-9 


furaneol 


3658-77-3 


methyl 2-methylbutanoate 


868-57-5 


Benzeneacet aldehyde, alpha- 
methyl^ 


93-53-8 


Dimethyl anthranilate 


85-91-6 


1, l-Dimethoxy-2-phenylpropane 


90-87-9 


4 -hexanolide 


695-06-7 


Dimethylbenzylcarbinyl acetate 


151-05-3 


Benzyl isobutyrate 


103-28-6 


Acetyl isoeugenol 


93-29-8 


2 -Acetyl - 5 -methyl f uran 


1193-79-9 


Alpha-methyl -p- 
isopropylphenylpropanaldehyde 


103-95-7 


Benzylcarbinyl formate 


104-62-1 


p-Cresyl alpha-toluate 


101-94-0 
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Name 


CAS # 


Potassium bisulfate 


7646-93-7 


' Potassium carbonate 


584-08-7 


Potassium chloride 


7447-40-7 


Potassium hydroxide 


1310-58-3 


Ethyl tiglate 


5837-78-5 


Nerol oxide 


178S-08-9 


DXj-Tetrohydrof urruryi 
propionate . 


637-65-0 


Benzaldehyde propylene glycol 
acetal 


25S8-25-4 


2 -Methyl- 3- (2-furyl) acrolein 


874-66-8 


vanillin 


121-33-5 


Cholic acid 


81-25-4 


R.-Carvone 


6485-40-1 


Potassium nitrate 


7757-79-1 


Potassium permanganate.- ~ 


7722-64-7 


Potassium persulfate 


7727-21-1 


Potassium phosphate, dibasic 


2139900 


Potassium Phosphate Monobasic 


7778-77-0 


Potassium sulfate 


7778-80-5 


Sodium bicarbonate 


144-55-8 


Sodium bisulfite 


7631-90-5 


Sodium carbonate 


497-19-8 


Sodium, chloride 


7647^14-5 


Sodium dithionite 


7775-14-6 


Sodium hydroxide 


1j 1U - / i - £ 


Sodium nitrite 


7632-00-0 


Sodium Pyrophosphate 


7722-88-5 


Sodium sulfate 


7757-82-6 


Sodium sulfite 


7757-83-7 


Sodium thiocyanate- 


540-72-7 
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Name 


CAS # • 


Calcium Carbonate 


471-34-1 


Calcium chloride 


10043-52-4 


Calcium gluconate 


299-28-5 


Calcium hydroxide 


1305-62-0. 


Calcium phosphate, dibasic 


7757-93-9 


Calcium sulfate 


7778-18-9 


N-Methyl -D-glucamine 


6284-40-8 


Calcium oxide 


1305-78-8 


Calcium Phosphate Monobasic 


7758-23-8 


Magnesium chloride hexahydrate 


7791-18-S 


Magnesium sulfate 


7487-88-9 


Magnesium Sulfate Heptahydrate 


10034-99-8 


Aluminum chloride hexahydrate 


7784-13-6 


aluminum nitrate nonahydrate 


7784-27-2 


Aluminum potassium sulfate, 
dodecahydrate 


. 77-3-4-. 2 4 _ 9 


Aluminum sulfate, 
oc t ade c ahy dr at e 


7784-31-8 


(S) - (-) -Cysteine 


52-90-4 


p-Toluenesulf onic Acid 


104-15-4 


Potassium bitartrate 


8S8-14-4 


DL-aspartic acid 


617-45-8 


p-Dimethylaminobensaldehyde 


100-10-7 


Sodium salicylate 


54-21-7 


Benzoin 


119-53-9 


Sodium dodecyl sulfate 


151-21-3 


L -Menthol 


2216-51-5 


Tiron 


149-45-1 


Riboflavin 


83-88-5 


Sodium Acetate Trihydrate 


6131-90-4 


Disodium Succinate Hexahydrate 


5106-21-4 
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Name 


CAS # • 


Di sodium 

ethylenediaminetetraacetate 
di hydrate 


6381-92-6 


sodium citrate, dihydrate 


1545801 


Sodium potassium tartrate, 
tetrahydrate 


5381-35-D 


L- (+•) -Arginine 
mnn o"h vdirochlor ide 


1119-34-2 


■Rf-Trvl enedi amine 
dihydrochloride 


333-18-6 


Sodium formate 


141-53-7 


Sodium acetate 


127-09-3 


Potassium acetate 


127-08-2 


Ammonium c iterate 


3012-65-5 . 


Ammonium bicarbonate 


1066-33-7 


Ammonium chloride 


12125-02-9 


Ammonium" hi t :r at e 


-S4-84-52-2 


Ammonium persulf ate 


7727-54-0 


Ammonium sulfate 


7783-20-2 


Zinc chloride 


7646-85-7 


Sulfuric acid, zinc salt 
fi-ll. heotalivdrate 


7446-20-0 


Sodium Tripolyphosphate 


7758-29-4 . 


ammonium beiizoate 


1863-63-4 


ammonium bisulfite 


10192-30-0 


1, 5-Naphthalenedisulf onic Acid 
Disodium Salt 


1655-29-4 


4 -Hydroxybenzoic Acid 


99-96-7 


Diphenylacet ic Acid 


117-34-0 


Glutaric Acid 


110-94-1 


L- (-) -Fucose 


2438-80-4 


L- Cysteine Hydrochloride 


52-89-1 


L-Histidine Hydrochloride 


1880304 
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Name 


CAS # 


Monohydrate 




o-Tbluic Acid 


118-90-1 


Pivalic Acid 


75-98-9 


Pyruvic Acid Sodium Salt 


113-24-6 


Potassium bromide 


213952S 


Sodium Dithionate Dihydrate 


7631-94-9 


Sodium Malonate 


141-95-7 


Trisodium Citrate 


68-04-2 


Potassium Sodium Tartrate 


304-59-6 


Potassium Citrate 


866-84-2 


D-Maltose Monohydrate 


6363-53-7 


Cyclohexa amy lose 


10016-20-3 


Dodecyl sulfate, lithium salt 


2044-56-6 


Manganese chloride 


214507S 


methyl -urea 


598-50-5 


beta-Cyclodextrin 


"7585-39-9 


Triphosphoric acid, 
pentapotassium salt 


13845-3S-8 


Glycine ethyl ester 
hydrochloride 


623-33-5 


L-Histidine methyl ester 
di hydrochloride 


7389-87-9 


L-Leucine methyl ester 
hydr ochl or i de 


7517-19-3 


D- Lysine hydrochloride 


7274-88-6 


2 -Naphthalene sulfonic acid 
sodium salt 


532-02-5 


calcium nitrate tetrahydrate 


13477-34-4 


Vitamin Bl 


59-43-8 


Zinc Acetate Dihydrate 


5970-45-6 


Potassium fluoride 


7789-23-3 


Potassium iodate 


2139718 


Potassium iodide 


7681-11-0 
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Name 


CAS # * 


Potassium' thiocyanate 


333-20-0 


Sodium bromide 


7647-15-6 


Sodium fluoride 


7681-49-4 


Sodium iodide 


7681-82-5 


Sodium nitrate 


7631-99-4 


Calcium acetate 


5743-26-0 


Trichloroacetic acid 


76-03-9 


Ammonium acetate 


631-61-8 


Ammonium fluoride 


12125-01-8 


DL-malic acid 


617-48-1 


t- Butyl Alcohol 


75-65-0 


beta-Alanine 


107-95-9 


(S) - (-) -Tryptophan 


73-22-3 


Malonic acid 


141-82-2 


Phene thyl amine 


64-04-0 


S al i cy lyl al dehyde 


90-02-8 


Sodium benzoate 


532-32-1 


Mandelic acid 


90-64-2 


Calcium pantothenate 


137-08-6 


Chloroacetic Acid 


79-11-8 


Ethanol Amine 


141-43-5 


Salicylic acid 


69-72-7 


Saccharin sodium 


128-44-9 


Thiamine hydrochloride 


67-03-8 


2 , 2 1 -Oxybi s ethanol*"" 


111-46-6 


Resorcinol 


108-46-3 


2 -Amino- 2- (hydroxymethyl) -1,3- 
propanediol 


77-86-1 


2 r 5 -Dimethylphenol 


95-87-4 


Ammonium Phosphate Monobasic 


7722-75-1 


1 , 3 -Butanediol 


107-88-0- 
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Name 


CAS #' 


Glycol ic Acid 


79-14-1 


Sodium Gluconate 


527-07-1 


Terephthalic Acid 


10 0-21-0 


L-Ascorbic Acid Sodium Salt 


13 4-03-2 • 


3 -Acetyl -S -methyl -2, 4- 
pyrandione 


520-45-6 


Calcium Acetate 


62-54-4 


Ni c o t i nami de 


9S-92-0 


l-Hydroxy~2-naphthoic Acid 


8S-48-6 


2-1 sopropylphenol 


8S-69-7 


4 -Aminosalicylic Acid 


65-49-6 


Calcium Glycerophosphate 


27214-00-2 


Erythorbic Acid Sodium Salt 


737S-23-6 


Gluconic Acid Potassium Salt 


299-27-4 


Orotic Acid ' 


.65-86-1 


p-Anise Alcohol 


i as- 13 -5 


Potassium Benzoate 


582-25-2 


Taurine 


107-35-7 


Thiamine Nitrate 


532-43-4 


3 , 3 f 5-Trimethyl-l-cyclohexanol 


116-02-9 


tert -Butylhydroguinone 


1948-33-0 


Sulfosalicylic acid 


97-05-2 


Gallic acid 


1 49-31-7 


L-borneol 


A C A AC a 


Isoborneol 


124-76-5 


2 , 5-Dihydroxybenzoic acid, 
Gentisic acid 


490-79-9 


5 -hydroxy- 6 -methyl -3 , 4- 
pyridinedimethanol 


65-23-6 


Naphthalene-2- sulfonic acid 


L20-18-3 


Ethanesulf onic acid, 2- 
hydroxy- , mono sodium salt 


1562-00-1 
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Name 


CAS # • 


Pamoic acid 


130-85-8 


2 , 4-Dimethylphenol 


105-57-9 


3 , 5-Dihydroxyacetophenone 


51863- 60-6 


Eugenol 


97-53-0 


n-Butyric Acid 


107-92-6 


Hydroquinone 


123-33.-9 


Propionic Acid 


79-09-4 


me t a - Phenyl enedi amine 


108-45-2 


Oxalic Acid 


144-62-7 


n-Hexanoic Acid 


142-62-1 


2-Furancarboxylic Acid 


88-14-2 


4 1 -Nitroacetanilide 


104-04-1 


D- (-) -Tartaric Acid 


147-71-7 


p-Acetamidobenzoic Acid 


556-08-1 


Galactaric acid 


526-99-8 


D - gl ucur ona t e 


1700908 


Lactobionic acid 


96-82-2 


p-Formylacetanilide 


122-85-0 


2 -Mercaptobenzoic acid 


147-93-3 


Propanoic acid, 2 -hydroxy- , 
calcium salt (2:1), (S) - 


28305-25-1 


D (+) -10 -Camphor sulf onic acid 


3144-16-9 


3-Cyclopentylpropionic acid 


140-77-2 


1R- (-) -Camphor sulfonic acid 


35963-20-3 


DL- Lysine 


70-54-2 


Cinnamic acid 


621-82-9 


Tr i e thanol amine 


102-71-6 


Acetic Acid 


64-19-7 


Dichloroacetic Acid 


79-43-6 


Diethylamine 


109-S9-7 


Diethylaminoethanol 


100-37-8 
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Name 


CAS # , 


N- (2-Hydroxyethyl)Morpholine 


622-40-2 


Octanoic Acid 


124-07-2 


isobutyric acid 


79-31-2 


Anisic Acid 


100-09-4 


Betaine 


107-43-7 


Enanthoic Acid 


111-14-8 


Hippuric Acid 


495-S9-2 


Tiglic Acid • 


80-59-1 


Cy c 1 ohexane c arboxy 1 i c acid 


98-89-5 


m-Methoxybenzoic acid 


586-38-9 


D- (+) -Camphoric acid 


124-83-4 


N- ( 2 -Hydroxyet.hyl ) pyrrolidine 


2955-88-6 


Name 


CAS # 


Sodium Metabisulf ite 


7681-57-4 


sodium hydrogen phosphate 


7558-79-4 


Sodium Phosphate Monobasic 


~7553-80-7 


Sodium thiosulfate 


7772-98-71 


Orthoboric acid 


10043-35-3 


Die t hano 1 amine 


111-42-2 


Benzaldehyde 


100-52-7 


Sorbic acid 


110-44-1 


L- (+) -Tartaric Acid 


87-69-4 


D-mannitol 


69-65-8 


Butyl paraben 


94-26-8 


Thymol 


89-83-8 


Methyl salicylate 


119-36-8 


Citric acid 


77-92-9 


Creatinine 


60-27-5 


Vitamin C 


50-81-7 


Benzoic Acid 


65-85-0 


Methyl 4-hydroxybenzoate 


99-76-3 
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Name 


CAS # • 


m-Cresol 


108-39-4 


p-Cresol 


10S-44-5 


Aspirin 


50-78-2 


Phenol 


108-95-2 . 


Sucrose 


57-50-1 


Potassium citrate, monohydrate 


1534146 


Sodium acetate 


127-09-3 


Lactic acid 


50-21-5 


Propionic acid, sodium salt 


55-85 


Benzyl alcohol 


100-51-6 


Phenethyl alcohol 


60-12-8 


Cholesterol 


57-88-5 


D- Glucose 


50-99-7 


Sorbitol 


50-70-4 


Aspartame 


22839-47-0 


Saccharin 


~81-07-2 


2 , S-Di-tert-Butyl-p-Cresol 


128-37-0 


4 - Chi o r o - 3 - me t hy 1 pheno 1 


59-50-7 


glycerin 


56-81-5 


Propyl paraben 


94-13-3 


fumaric acid 


110-17-8 


dabco 


280-57-9 


p - Phenyl enedi amine 


106-50-3 




4180-23-8 


propyl gal late 


121-79-9 


L- mono sodium glutamate 


142-47-2 


Butylated hydroxy ani sole 


25013-16-5 


Cyclohexanol, 5 -methyl -2- ti- 
me thy l'ethyl) - , 
(lalpha,2beta,5alpha) - 


89-78-1 


alpha -Thioglycerol 


96-27-5 
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Name 


GAS # 


Sodium dehydroacetate 


441S-2S-2 


Ethyl 4-hydroxybenzoate 


120 — 47-8 


Ethyl Vanillin 


121-32-4 


Triacetin 


102-76-1- . 


Potassium sorbate 


590 — 00-1 


Triethyl citrate 


77-S3-0 


(S) - (+) -Arginine 


74-T9-3 


Glycine 


56-40-6 


(S) - (-) -Histidine 


71-C0-1 


(S) - ( + ) -Lysine 


56-37-1 


Quinone 


10S-51-4 


Naphthal ene , 2 - ethoxy- 


93-IL8-5 


Methanesulf onic Acid 


75- 75-2 


DL- Tartaric Acid 


133 -37-9 


Cyclamic acid 


100 -88-9 


(S) - (-) -Phenylalanine 


63- 91-2 


(S) - (-) -Tyrosine 


60- 18-4 


Carvone 


99- 49-0 


Ethyl butyrate 


105 -54-4 


6 - Methyl - 5 - hep t en- 2 - one - 


HO -93-0 


Ethyl acetoacetate 


14L-97-9 


Methyl benzoate 


93-58-3 


Phenyl acetic Acid 


10^-82-2 


Adipic acid 


12^-04-9 


Ethyl benzoate 


93—89-0 


Benzyl benzoate 


120-51-4 


Pyruvic acid 


127-17-3 


Succinic acid 


HO-15-6 


Indole 


120-72-9 


Methyl anthranilate 


13^-20-3 


Diethyl malonate 


105-53-3 
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Name 


CAS # • 


Niacin 


59-67-6 


Meso- inositol 


87-89-8 


4 - Aminobenzoic acid 


150-13-0 


Anisole 


100-6S-3 


Urea 


57-13-6 


Pyrrolidine • 


123-75-1 


Cy c 1 opent anone 


120-92-3 


Acetic anhydride 


108-24-7 


Benzophenone 


119-61-9 


D- ( -) -Fructose 


57-48-7 


D- ( + ) -Xylose 


58-86-6 


o-Methoxybenzoic Acid 


579-75-9 


linalool 


78-70-6 


ethyl isovalerate 


108-64-5 


1,1' -Azobisf ormamide 


123-77-3 


6-Methylcoumarin 


92-48-8 


acetoin 


513-86-0 


a 1 pha - Phe 1 1 andr ene 


99-83-2 


Cymene 


99-87-6 


Dimethyl Succinate 


106-65-0 


p - Axii s al dehyde 


123-11-5 


Phenyl ether 


101-84-8 


Te t r ahy dr o - 2 - f uranme t hano 1 


97-99-4 


Valeric Acid 


109-52-4 


3 , 4-xylenol 


95-65-8 


1, l-diethoxy ethane 


105-57-7 


ethyl butyraldehyde 


97-96-1 


Ethyl crotonate 


623-70-1 


ethyl isobutyrate 


97-62-1 


methyl isovalerate 


556-24-1 


methyl propionate 


554-12-1 
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Name 


CAS # • 


methyl valer aldehyde 


123-15-9 


4- (2 , 6, S-Trimethyl-2- 
cvclohexen-l-vl) -3 -but en- 2 -one 


127-41-3 


4- f2 6 . 6-trimethvl-l- 
cyclohexen-l-yl) -3-buten.-2-one 


14901-07-5 


Maleic acid 


110-16-7 


3-Methylbutanoic acid 


503-74-2 


L-Glutamic Acid 


56-86-0 


D-limonene 


5989-27-5 


1 - Phenyl - 1 - propanol 


93-54-9 


2 1 -Hydroxyacetophenone 


118-93-4 


2,4-Dihydroxybenzoic Acid 


89-85-1 


2 - Phenyl - 1 -propanol 


1123-85-9 


3 -Phenyl prop ionic Acid 


501-52-0 


4-Ethoxyphenol 


622-62-8 


Alpha -Terplneol' 


~9-a-£5-5 


Benzaldehyde Dimethyl ace tal 


1125-88-8 


Benzyl Ether 


103-50-4 


Benzyl Formate 


104-57-4 


Benzyl Salicylate 


118-58-1 


Cinnamyl Alcohol 


104-54-1 


D- (+) -Glucono-1, 5 -lactone 


4253-68-3 


D-Isoascorbic Acid 


89-65-6 


2 , 3 -Naphthalenediol 


92-44-4 


Diethyl Succinate 


123-25-1 


Ethyl 2-Axninobenzoate 


87-25-2 


Ethyl Cinnamate 


103-35-6 


Ethyl Phenylacetate 


101-97-3 


Ethyl Salicylate 


118-51-5 


gamma -Vale r o 1 a c t one 


108-29-2 


Hydroquinone Dimethyl Ether 


150-78-7 
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Name 


CAS # ' 


Tsocaproic Acid 


64S-07-1 


Isoeugenol 


97-54-1 


I sop ropy 1 -Benzoate 


939-48-0 


L- (+) -Isoleucine 


73-32-5 ' 


L-Malic acid 


97-S7-S 


L-2-Aminopropionic Acid 


56-41-7 


L- Carnitine 


541-15-1 


L - Glut amine 


56-85-9 


L - Hydroxyprol ine 


51-35-4 


L-Proline 


147-85-3 


L-Serine 


56-45-1 


L- Threonine 


72-19-5 


L-Valine 


72-18-4 


Phenoxyacetic Acid 


122-59-8 


Veratrole- 


91-16-7 


2 -Ethylbutyric acid 


88-09-5 


2 -Methylpyrazine 


109-08-0 


o-methoxybenzaldehyde 


135-02-4 


L-Leucine 


61-90-5 


L-Asparagine 


70-47-3 


p r op i ophe none 


93-55-0 


5 - isopropyl - 2 -methyl -phenol 


499-75-2 


Xvlitol 


87-99-0 


ethyl 4 -oxopentanoate 


539-88-8 


methyl cinnamate 


103-26-4 


cumic alcohol 


536-60-7 


methyl 2-naphthyl ketone 


93-08-3 


l-methyl-4- (1 -methyl ethyl) - 
1,4- Cyclohexadiene 


99-85-4 


en - ethylene diamine 




Caffeine 


58-08-2 
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Name 


CAS # • 


5 -methyl furfural 


620-02-0 


furfuryl acetate 


623-17-6 


t erpinen- 4 - ol 


10482-56-1 


t-s}-> piT-} \r") p*t~T">aTia.l 


122-78-1' 


A i _ Mp* t* "K r^"^r\73 i — * i — o"n"h DHOTIS 


100-06-1 




4695-62-9 


t -M(a , h'hr)*jrv-4 — rnefchvlbenzene 


104-93-8 


/-> — Tn^'f" "hv") anisole 


578-58-5 


Acetvlacetaldehvde dimethyl 
acetal 


5436-21-5 


p - me thyl a c e t ophenone 


122-00-9 


Methyl phenylacetate 


101-41-7 


4 - Ethoxybenz al dehyde 


10031-82-0 


p-tolyl acetate 


140-39-6 


2 , G -Dimethoxyphenol 


91-10-1 


Methyl 2 -methoxybenzoate 


606-45-1 


alpha-methyl cinnamaldehyde 


101-39-3 


2 -methoxyciimamaldehyde 


60125-24-8 


Potassium bicarbonate 


298-14-6 


piperonyl acetate 


326-61-4 


2 , 3 -hexanedione 


3848-24-6 


furfural acetone 


623-15-4 


trans beta- (2-furyl) acrolein 


623-30-3 


carveol 


99-48-9 


Methyl nicotinate 


93-60-7 


Ethyl benzoylacetate 


94-02-0 


Methyl 4-methoxybenzoate 


121-98-2 


Levulinic acid 


123-76-2 


m-Dimethoxybenzene 


151-10-0 


2 -acetyl pyridine 


1122-62-9 


tetramethyl -pyrazine 


1124-11-4 
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Name 


CAS # • 


2 , 3-dimethyl-pyrazine 


5910-89-4 


trimethyl-pyrazine 


14667-55-1 


2 - ethyl - 3 -methyl -pyraz ine 


15707-23-0 


5 - Methyl - 3H- f ur an- 2 - one 


591-12-8 


2 -Methoxy-4-methylphenoI 


93-51-6 


piperazine 


110-85-0 


2 -Methoxy- 4 -propyl phenol 


2785-87-7 


Naphthalene, 2- (2- 
methylpropoxy) - 


2173-57-1 


2 -Acetyl - 1 -methylpyrrole 


932-16-1 


3 r 3-Dimethylacrylic acid 


541-47-9 


Ethyl sorbate 


2396-84-1 


4 - ( 4 -Hydroxyphenyl ) - 2 -but anone 


5471-51-2 


4 - Me thoxyphenyl acetone 


122-84-9 


(-) -Myrtenal 


5S4-94-3 


3-Phenylpropionaldehyde™ 


"104-53-0 


1 - Phenyl e t hy 1 prop i ona t e 


120-45-6 


2 -Methyl tetrahydr of uran-3 -one 


3188-00-9 


Cinnamyl acetate 


103-54-8 


Styrallyl acetate 


93-92-5 


Ethyl 4-methoxybenzoate 


94-30-4 


Benzyl propionate . 


122-63-4 


Phenylpyruvate 


156-06-9 


furaneol 


3658-77-3 


methyl 2 -methylbutanoate 


868-57-5 


Benzeneacetaldehyde , alpha- 
methyl- 


93-53-8 


Dimethyl anthranilate 


85-91-6 


1, l-Dimethoxy-2-phenylpropane 


90-87-9 


4-hexanolide 


695-06-7 


Dimethylbenzylcarbinyl acetate 


151-05-3 



183 



WO 2005/089375 



PCT/US2005/008746 



Name 


CAS # • 


Benzyl isobutyrate 


103-28-S 


Acetvl isoeucrenol 


93-29-8 


2 -Acetvl - 5 -methyl fur an 


1193-79-9 


AT "nht a -rn^fchvi — "D — 

i sopropylphenylpropanaldehyde 


103-95-7 


Benzyl carbinyl formate 


104-62-1 


p-Cresyl alpha-toluate 


101-94-0 • 


Potassium bisulfate 


7646-93-7 


Potassium carbonate 


584-03-7 


Potassium chloride 


7447-40-7 


Potassium hydroxide 


1310-58-3 


Ethyl tiglate 


5837-78-5 


Nerol oxide 


1786-08-9 


DL-Tet r ohy dr o f ur f ury 1 
r> ttoid i ona t e % 


637-55-0 


Benzal dehvde oroovlene-- er-l-ycol- — 
acetal 


25S8-25-4 


2-Methyl-3- (2-furyl) acrolein 


874-SS-8 


vanillin 


121-33-5 


Cholic acid 


81-25-4 


R-Carvone 


S485-40-1 


Potassium nitrate 


7757-79-1 


Potassium permanganate 


7722-S4-7 


Potassium persulfate 


7727-21-1 


Potassium phosphate, dibasic 


2139900 


Potassium Phosphate Monobasic 


7778-77-0 


Potassium sulfate 


7778-80-5 


Sodium bicarbonate 


144-55-8 


Sodium bisulfite 


7631-90-5 


Sodium carbonate 


497-19-8 


Sodium chloride 


7647-14-5 


Sodium dithionite 


7775-14-6 
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Name 


CAS # 


Sodium hydroxide 


1310-73-2 


Sodium nitrite 


7S32-00-0 


Sodium Pyrophosphate 


7722-88-5 


Sodium sulfate 


7757-82-6 


Sodium sulfite 


7757-83-7 


Sodium thiocyanate 


540-72-7 


Calcium Carbonate 


471-34-1 


Calcium chloride 


10043-52-4 


Calcium gluconate 


299-28-5 


Calcium hydroxide 


1305-62-0 


Calcium phosphate, dibasic 


7757-93-9 


Calcium sulfate 


7778-18-9 


N-Methyl-D-glucamine 


6284-40-8 


Calcium oxide 


1305-78-8 


Calcium Phosphate Monobasic 


7758-23-8 


Magnesium chloride hexahydrate 


7791-18-6 


Magnesium sulfate 


7487-88-9 


Magnesium Sulfate Heptahydrate 


10034-99-8 


Aluminum chloride hexahydrate 


7784-13-6 


aluminum nitrate nonahydrate 


7784-27-2 


Aluminum potassium sulfate, 
dode c ahy dr a t e 


7784-24-9 


Aluminum sulfate, 
octadecahydrate 


7784-31-8 


(S) - (-) -Cysteine 


52-90-4 


p- Toluene sulfonic Acid 


104-15-4 


Potassium bitartrate 


868-14-4 


DL-aspartic acid 


617-45-8 


p-Dimethylaminobenzaldehyde 


100-10-7 


Sodium salicylate 


54-21-7 


Benzoin 


119-53-9 
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Name 


CAS # • 


Sodium dodecyl sulfate 


151-21-3 


L- Merit hoi 


221S-51-5 


Tiron 


149-45-1 


Riboflavin . 


83-88-5 • 


Sodium Acetate Trihydrate 


6131-90-4 


Disodium Succinate Hexahydrate 


610S-21-4 


Di sodium 

e t hy 1 enedi amine t e t r aace t a t e 
dihydrate 


S381-92-S 


sodium citrate, dihydrate 


1545801 


Sodium potassium tartrate, 
tetrahydrate 


6381-59-5 


L- (+) -Arginine- 
monohydrochl or i de 


1119-34-2 


Ethyl enedi amine 
dihydrochloride 


333-18-6 


Sodium formate 


-141-53-7 


Sodium acetate 


127-09-3 


Potassium acetate 


127-03-2 


Ammonium citrate 


3012-S5-5 


Ammonium bicarbonate 


1066-33-7 


Ammonium chloride 


12125-02-9 


Ammonium nitrate 


6484-52-2 


Ammonium persulfate 


7727-54-0 


Ammonium sulfate 


7783-20-2 


' Zinc chloride 


7645-85-7 


buiiunc aciQ/ zmc salt 
(1:1) , heptahydrate 


7446-20-0 


Sodium Tripolyphosphate 


7758-29-4 


ammonium benzoate 


1853-63-4 


ammonium bisulfite 


10192-30-0 


1, 5-Naphthal enedi sulfonic Acid 
Disodium Salt 


1655-29-4 
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Name 


CAS # • 


4-Hyd:roxybenzoic Acid 


99-96-7 


Diphenylacetic Acid 


117-34-0 


Glutazric Acid 


110-94-1 


I.- { - ) - Fucose 


2438-80-4 


L-Cysteine Hydrochloride 


52-89-1 


L-Hisfcidine Hydrochloride 
Monohydxate 


1880304 


o-Toluic Acid 


118-90-1 


Pivalic 'Acid 


75-98-9 


Pyruvic Acid Sodium 'Salt 


113-24-6 


Potassium bromide 


2139626 


Sodium Dithionate Dihydrate 


7631-94-9 


Sodium Malonate 


141-95-7 


Trisodium Citrate 


S8-04-2 


Potassium Sodium Tartrate 


304-59-6 


Potassium Citrate 


"~8~6~6-84-2 


D-Maltose Monohydrate 


6363-53-7 


Cy c 1 ohexaamy 1 o s e 


10016-20-3 


Dodecyl sulfate, lithium salt 


2044-56-6 


Mancj ane s e chl o r i de 


2145076 


methyl -urea 


598-50-5 


beta.-Cyclodextrin . 


7585-39-9 


Triphosphoric acid, 
pentapotassium salt 


13845-36-8 


Glycine ethyl ester 
hydrochloride 


623-33-6 


L-H±stidine methyl ester 
dihydrochloride 


7389-87-9 


L-L»<sucine methyl ester 
hydrochloride 


7517-19-3 


D- Lysine hydrochloride. 


7274-88-6 


2-Na.phthalenesulf onic acid 
sodium salt 


532-02-5 
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Name 


CAS # • 


calcium nitrate tetrahydrate 


13477-34-4 


Vitamin Bl 


59-43-8 


Zinc Acetate Dihydrate 


5970-45-S 


Potassium fluoride 


7789-23-3 


.Potassium iodate 


2139718 


Potassium iodide 


7681-11-0 


Potassium thiocyanate 


333-20-0 


Sodium bromide 


7647-15-6 


Sodium fluoride 


7681-49-4 


Sodium iodide 


7681-82-5 


Sodium nitrate 


7631-99-4 


Calcium acetate 


5743-26-0 


Trichloroacetic acid 


76-03-9 


Ammonium acetate 


631-61-8 


Ammonium fluoride 


12125-01-8 


DL -malic acid 


617-48-1 


t -Butyl Alcohol 


75-65-0 


beta-Al anine 


107-95-9 


(S) - {-) -Tryptophan 


73-22-3 


Malonic acid 


141-82-2 


Phenettryl amine 


64-04-0 


Salicylyl aldehyde 


90-02-8 


Sodium benzoate 


532-32-1 


Mandelic acid 


90-64-2 


Calcium pantothenate 


137-08-6 


Chloroacetic Acid 


79-11-8 


Ethanol Amine 


141-43-5 


Salicylic acid 


69-72-7 


Saccharin sodium 


128-44-9 


Thiamine hydrochloride 


67-03-8 


2 , 2 1 -Oxybis ethanol 


111-46-6 
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Name 


CAS # 


Resorcinol 


108-46-3 


2 - Amino - 2 - (hydroxymethyl ) - 1 , 3 - 
propanediol 


77-86-1 


'2 , 5-Dimethylphenol 


95-87-4 


Ammonium Phosphate Monobasic 


7722-76-1 


1 , 3 -Butanediol 


107-88-0 


Glycolic Acid 


73-14-1 


Sodium Gluconate 


527-07-1 


Terephthalic Acid 


100-21-0 


L-Ascorbic Acid Sodium Salt 


134-03-2 


3 - Acetyl - S -methyl -2 , 4 - 
pyrandione 


520-45-6 


Calcium Acetate' 


62-54-4 


Nicotinamide 


98-92-0 


1 -Hydroxy- 2 -naphthoic Acid 


8S-48-S 


2 - 1 sopropyi phenol- 


~-8.8..-_6.9-7. 


4 -Aminosalicylic Acid 


65-49-S 


Calcium Glycerophosphate 


27214-00-2 


Erythorbic Acid Sodium Salt 


7378-23-6 


Gluconic Acid Potassium Salt 


299-27-4 


Orotic Acid 


S5-8S-1 


p-Anise Alcohol 


105-13-5 


Potassium Benzoate 


582-25-2 


Taurine 


107-35-7 


Thiamine Nitrate 


532-43-4 


3,3, 5-Trimethyl-l-cyclohexanol 


116-02-9 


tert-Butylhydroquinone 


1948-33-0 


Sulf osalicylic acid 


97-05-2 


Gallic acid 


149-91-7 


L-borneol 


464-45-9 


Isoborneol 


124-76-5 
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Name 


CAS # - 


2, 5-Dihydroxybenzoic acid, 

LarSIiL- JLoJLL* 


490-79-9 


pyr i dinedime thano 1 


65-23-6 


Naphthalene -2 -sulfonic acid 


120-18-3 


Ethanesulfonic acid, 2- 
hydroxy-, monosodium salt 


1562-00-1 


Pamoic acid 


130-85-8 


2 , 4 -Dimethyl phenol 


105-67-9 


3 , 5 -Dihydroxyacetophenone 


51863-60-6 


Eugenol 


97-53-0 


n-Butyric Acid 


107-92-6 


Hydroquinone 


123-31-9 


Propionic Acid 


79-09-4 


me t a - Phenyl ene di amine 


108-45-2 


Oxalic Acid 


144-62-7 


n-Hexanoic Acid 


142-62-1 


2-Furancarboxylic Acid 


88-14-2 


4 1 -Nitroacetanilide 


104-04-1 


D- (-) -Tartaric Acid 


147-71-7 


p-Acetamidobenzoic Acid 


556-08-1 


Galactaric acid 


526-99-8 


D-glucuronate 


1700908 


Lactobionic acid 


96-82-2 


p-Forrnylacetanilide 


122-85-0 


2-Mercaptobenzoic acid 


147-93-3 


Propanoic acid, 2 -hydroxy- , 
calcium salt (2:1), (S) - 


28305-25-1 


D (+) -10 -Camphor sulfonic acid 


3144-16-9 


3-Cyclopentylpropionic acid 


140-77-2 


1R- (-) -Camphor sulfonic acid 


35963-20-3 


DL- Lysine 


70-54-2 
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Name 


CAS # • 


Cinnamic acid 


621-82-9 


Tr iethanol amine 


102-71-6 


Acetic Acid 


64-19-7 


Dichloroacetic Acid 


79-43-6 ■ 


Diethyl amine 


109-89-7 


Diethyl aminoethanol 


100-37-8 


N- (2-Hydroxyethyl) Mo rpholine 


622-40-2 


Octanoic Acid 


124-07-2 


isobutyric acid 


79-31-2 


Anisic Acid 


100-09-4 


Betaine 


107-43-7 


Enanthoic Acid 


111-14-8 


Hippuric Acid 


495-69-2 


Tiglic Acid , 


80-59-1 


Cyclohexanecarboxylic acid 


98-89-5 


m-Methoxybenzoic acid 


586-38-9 


D- ( + ) -Camphoric acid 


124-83-4 


N- (2-Hydroxyethyl) pyrrolidine 


2955-88-5 
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WHAT IS CLAIMED IS: 



1. A method of screening a chemical substance 
for possible solid forms, said method comprising the 
steps of : 

5 preparing a first sample comprising a 

chemical substance in a first solvent; 

preparing a second sample comprising the 
chemical substance in a second solvent; 

sonicating the first and second samples; and 
10 solidifying the chemical substance from the 

first and second samples. 

2. The method of claim 1, wherein the 
solidifying step and the sonicating step at least 
partially overlap . 

15 3. The method of claim 1, wherein at least one 

of said solvents is selected from the group consisting 
of acetone, acetonitirile , chloroform, dioxane, 
ethanol , ethyl acetate, heptane, butanone, methanol, 
nitrome thane, tetrahydrofuran, toluene, water, 

20 dichlorome thane, diethyl ether, isopropyl ether, 
cyclohexane, methylcyclohexane, isopropyl alcohol, 
isopropyl acetate, fcrimethylpentane, n-octane, 
trichloroethane , trif luor oethanol , pyridine , propanol , 
butanol , tetrachloroethylene , chlorobenzene , xylene , 

25 dibutyl ether, methyl- tert-butyl ether, 

tetrachloroethane, p-cyxnene, dimethyl sulfoxide, 
formamide, and dimethyl formamide . 

4. The method of claim 1, wherein the first 
solvent comprises a mixture of solvents. 
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5. The method of claim 4, wherein the second 
solvent comprises a mixture of solvents. 

6. The method of claim 1, wherein at least one 
of the samples is a solution having a viscosity 

5 greater than about 10 cPoise before the solution is 
sonicated. 

7. The method of claim 1, wherein the samples 
are provided by preparing a solution from an amorphous 
solid comprising the chemical substance. 

10 8. The method of claim 7, wherein the solvent 

is sonicated while the amorphous solid is added to the 
solvent . 

9. The method of claim 1, wherein at least one 
of the samples is an emulsion comprising two or more 

15 substantially immiscible solvents and the chemical 
substance . 

10. The method of claim 1 , wherein at least one 
of the samples is a slurry comprising a solvent and 
the chemical substance. 

20 11. The method of claim 1, comprising providing 

a plurality of subsamples of said first sample, and 
wherein a first portion of the subsamples are 
subjected to relatively slow evaporation, and a second 
portion of the subsamples aire subjected to relatively 

25 fast evaporation. 

12. The method of claim 1, wherein the 
solidifying step comprises evaporating a solvent from 
the samples, and the method, comprises sonicating at 
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least one of the samples until the solvent is 
substantially completely evaporated. 

13. The method of claim 1, comprising the step 
of evaporating a solvent from at least one of the 

5 samples during the sonicating step. 

14. The method of claim 1, comprising the step 
of evaporating a solvent from at least one of the 
samples after the sonicating step. 

15. The method of claim 1, comprising the step 
10 of cooling at least one of the samples before the 

sonicating step. 

16. The method of claim 1, comprising the step 
of cooling at least one of the samples during the 
sonicating step. 

15 17. The method of claim 1, comprising the step 

of cooling at least one of the samples after the 
sonicating step. 

18. The method of claim 1, comprising the step 
of crash-cooling at least one of the samples before 

20 the sonicating step. 

19. The method of claim 1, wherein at least one 
of the samples is sonicated by at least one ultrasound 
pulse . 

20. The method of claim 1, wherein at least one 
25 of the samples is sonicated by a series of at least 5 

ultrasound pulses . 

194 



WO 2005/089375 



PCT/US2005/008746 



21. The method of claim 1, wherein at least one 
of the samples is sonicated by sonicating at least 
once for about 5 minutes. 

22 . The method of claim 1 , wherein the 
5 sonication is substantially continuous during the 
solidification step . 

23. The method of claim 1, wherein the 
solidification comprises generating at least one solid 
solvate of the chemical substance. 

10 24. The method of claim 1 , wherein the 

solidification comprises generating at least one solid 
hydrate of the chemical substance. 

25. The method of claim 1, wherein the first 
sample and the second sample are placed in a well 

15 plate. 

26. The method of claim 25, wherein the 
solidified chemical substances are analyzed in the 
well plate by x-ray diffraction. 

20 

27. The method of claim 1, wherein the 
solidified chemical substances aire analyzed by 
transmission x-ray diffraction. 

25 28. The method of claim 1, wherein the 

solidified chemical substances are analyzed by Raman 
spectroscopy . 
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29. The method of claim 1, wherein the first 
sample and the second sample are sonicated in a well 
plate . 



5 30. The method of claim 1, further comprising 

the step of determining whether one or more solid 
forms were generated using an analytical method 
selected from the group consisting of visxial analysis, 
microscopic analysis, thermal analysis, diffraction 
10 analysis, and spectroscopic analysis. 

31. The method of claim 1, further comprising 
the step of determining whether one ozr more solid 
forms were generated using x-ray diffraction analysis 

32. The method of claim 1, further comprising 
15 the step of determining whether one or more solid 

forms were generated using Raman spectroscopic 
analysis . 

33. A method of crystallizing a chemical 
substance, said method comprising the steps of: 

20 forming an emulsion comprising two or more 

substantially immiscible solvents and the chemical 
substance by applying ultrasound to a mixture of said 
solvents and the chemical substance; and 

crystallizing the chemical substance from 

25 the emulsion. 

34. The method of claim 33, further comprising 
the steps of adding an antisolvent to the emulsion, 
and thereafter further sonicating the emulsion. 
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35. The method o± claim 33, wherein the chemical 
substance is substantially soluble in one of said 
immiscible solvents and substantially insoluble in 
another of said immisczible solvents. 

5 3 6. A method of crystallizing a chemical 

substance, said method comprising the steps of: 

providing a sample of the chemical substance 
in a solvent ; 

sonicating the sample at a predetermined 
10 supersaturation level; and 

crystallizing the chemical substance from 
the sample. 

37. The method of claim 36, wherein the 
sonicating and crystallizing steps at least partially 

15 overlap. 

38. The method of claim 36, wherein the sample 
is cooled before sonicating. 

39. The method of claim 36, wherein the solvent 
is evaporated after sonicating. 

20 40. The method of claim 36, wherein the 

predetermined supersaturation level is selected. to 

generate a relatively stable form of the chemical 
substance . 

41. The method of claim 36, wherein the 
25 predetermined supersaturation level is selected. to 

generate a solvate of the chemical substance. 

42. The method of claim 36, further comprising 
adding an additional solvent to the sample. 
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43. The method of claim 36, wherein the sample 
is a solution having a viscosity greater than about 10 
cPoise before the solution is sonicated. 

44. The method of claim 36, wherein the sample 
5 has a metas table zone, and the met as table zone has a 

width of at least about 1°C. 

45. The method of claim 36, wherein the sample 
has a metas table zone, and the metastable zone has a 
width that is reduced by at least about 1°C through 

10 sonicating the sample. 

46. The method of claim 36, wherein the forming 
step comprises forming a solution or suspension from a 
solvent and an amorphous solid comprising the chemical 
substance , 

15 47. A method of screening a chemical substance 

for possible solid forms, said method comprising the 
steps of: 

providing a chemical substance in a 
plurality of samples; 
20 sonicating at least one of the samples, 

wherein at least one other sample is unsonicated; 

solidifying the samples of the chemical 
substance; and 

determining whether one or more solid forms 
25 of the chemical substance were generated. 

48. A method of generating the most stable form 
of a chemical substance, said method comprising the 
steps of: 
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providing a sample of the chemical substance 
in a solvent; 

sonicating the sample at a predetermined 
super saturation level; and 
5 crystallizing the chemical substance from 

the sample; 

wherein the crystallized chemical substance 
is the most stable solid form of the chemical 
substance relative to known solid forms of the 
10 chemical substance. 

49 . A method of generating a solid form of a 
chemical substance from a meta stable solution, said 
method comprising the steps of: 

forming a metastabl e solution of the 
15 chemical substance in a solvent; 

sonicating the metastalole solution; and 
crystallizing the chemical substance from 
the solution. 

50. A method of obtaining a substantially pure 
20 solid form of a chemical substance, said method 

comprising the steps of: 

providing a sample of the chemical substance 
in a solvent; 

sonicating the sample at a predetermined 
25 supersaturation level; and 

crystallizing the chemical substance from 
the sample; 

wherein a substantially pure solid form of 
the chemical substance is crystal! li zed . 
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51- A method of preparing a solvate of a 
chemical substance, said methocS. comprising the steps 
of: 

providing a sample comprising the chemical 
5 substance and a solvent; 

sonicating the sample; and 

generating a solid from the sample, wherein 
the solid comprises a solvate of the chemical 
substance and the solvent . 

10 

52 . A method of screening for possible 
cocrystals comprising an active agent, said method 
comprising the steps of: 
15 providing a pluraliizy of samples, each 

sample comprising the active agent and one or more 
guests, wherein the plurality of samples contains the 
same or different guests; 

sonicating the samples ; 
20 crystallizing the actdLve agent and the guest 

from the samples; and 

determining whether a cocrystal was 
generated in one or more of the samples. 

25 53. The screening method of claim 52, wherein at 

least one sample contains a different guest than at 
least one other sample. 

54. The screening method of claim 52, wherein 
30 each sample contains a different guest. 

55. The screening method of claim 52, wherein 
the sonicatng step and the crystallizing step at least 
partially overlap . 
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56. The screening method of claim 52, wherein 
the samples are placed in a well plate and sonicated 
in the well plate. 

5 

57. The screening method of claim 52, wherein 
the samples are supersaturated with respect to at 
least one of the active agent and the guest before the 
sonicating step. 

10 58. The method of claim 52, wherein at least 

some of the samples comprise more than one solvent. 

59. The method of claim 52, wherein the samples 
are sonicated by at least one ultrasound pulse. 

60. The method of claim 52, wherein at least one 
15 of the samples is sonicated by a series of ultrasound 

pulses, each pulse having a duration of from about 0.1 
second to about 10 seconds. 

61. The method of claim 52, wherein at least one 
of the samples is sonicated at least once for at 

20 least about 1 minute. 

62. The method of claim 52, wherein at least one 
of the samples is sonicated at least once for at 
least about 5 minutes. 

63. The method of claim 52, further comprising 
25 the step of determining whether a cocrystal was 

generated using an analytical method selected from the 
group consisting of visual analysis, microscopic 
analysis, thermal analysis, diffraction analysis, and 
spectroscopic analysis . 
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64. The method of claim 52, further comprising 
the step of determining whether a cocrys tal was 
generated using x-ray diffraction analysis. 

65. The method of claim 52, further comprising 
5 the step of determining whether a cocrys tal was 

generated using Raman spectroscopic analysis. 

66. The method of claim 52, wherein at Least one 
new solid state phase is formed by the crystallizing 

10 step. 

67. The method of claim 52, further comprising 
crystallizing at least one unsonicated sample that is 
substantially the same as at least one sonicated 

15 sample. 

68. A method of preparing a cocrystal comprising 
an active agent and a guest, said method comprising 
the steps of: 

20 providing a sample of an active agexit and a 

guest ; 

sonicating the sample; and 

crystallizing a cocrystal from the sample, 
the cocrystal comprising the active agent and the 
25 guest. 

69 . The method of claim 68 wherein the active 
agent is an active pharmaceutical ingredient. 

30 70. The method of claim 68, wherein fcho active 

agent is provided as a salt in the sample. 
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71. The method of claim 70, wherein the salt 
comprises chloride . 

72. The method of claim 68, wherein the guest is 
5 a salt. 

73. The method of claim 68, wherein the guest is 
an organic acid. 

10 74. The method of claim 68, wherein the active 

agent is not a salt. 

75. The method of claim 68, wherein the active 
agent is neutral or zwitterionic . 

15 

76. The method of claim 68, wherein the sample 
comprises a solvent selected from the group consisting 
of acetone, acetonitrile, chloroform, 1,4-dioxane, 
ethanol, ethyl acetate, heptane, 2-butanone, methanol, 

20 nitromethane, tetrahydrof uran, toluene, water, 

dichlorome thane, diethyl ether, isopropyl ether, 
cyclohexane, me thy 1 eye 1 ohexane , isopropyl alcohol, 
trimethylpentane , n-octane , trichloroethane , 

trif luoroethanol , pyridine, 1-butanol , 

25 tetrachloroethylene, chlorobenzene, xylene, dibutyl 
ether, tetrachloroethane, p-cymene, dimethyl 

sulfoxide, formamide, and dimethyl formamide . 

77. The method of claim 68, wherein the sample 
comprises more than one solvent. 

30 78. The method of claim 68, wherein the sample 

comprises more than one guest. 
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79. The method of claim 68, wherein at least one 
of the samples is sonicated by at least one ultrasound 
pulse . 

80. The method of claim 68, wherein at least one 
5 of the samples is sonicated by a series of ultrasound 

pulses, each pulse having a duration of from about 0.1 
second to about 10 seconds. 

81. The method of claim 68, wherein at least one 
of the samples is sonicated at least once for at 

10 least about 1 minute. 

82. The method of claim 68, wherein at least one 
of the samples is sonicated at least once for at 
least about 5 minutes. 

83. The method of claim 68, wherein the 
15 sonication is substantially continuous during the 

crystallization step . 



84. A method of cocrystallizing two or more 
components, said method comprising the steps of: 
20 (a) determining a concentration for two or 

more components in a sample effective for 
cocrystallization of the components; 

(b) preparing the sample comprising the 
components, said sample having an effective 

25 concentration of the components; 

(c) sonicating the sample; and 

(d) generating a cocrystal from the sample, 
the cocrystal comprising the components. 
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85. The method of claim 84, wherein the 
components comprise an active agent and a guest. 

86. A method for speeding the cocrystallization 
5 of an active agent and a guest comprising: 

providing a sample in an effective volume; 
sonicating the sample; 

cocrystallizing said active agent and said 
guest from the sample; 
10 wherein the rate of cocrystallization is 

increased by at least 2 5%. 

87. The method of claim 84, wherein the sample 
is a metastable solution. 

15 

88. A method for screening for possible salts 
comprising an ionizable active agent, said method 
comprises : 

providing a plurality of samples comprising an 
20 ionizable active agent and one or more counterions, 
wherein the plurality of samples contains the same or 
different counterions ; 

sonicating the samples; 

forming one or more crystallized salt compounds 
25 from the samples, said crystallized salt compounds 
comprising the ionizable active agent and the 
counterions . 

89. The method of claim 88, wherein at least one 
30 sample contains a different counterion than at least 

one other sample. 

90. The method of claim 88, wherein the 
plurality of samples comprises a plurality of sets, 
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and the sets differ in having different counterions, 
and the samples within each set have the same 
counterion . 



5 
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